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and e whole Sum amounts to Thirty: ſeven Pounds, Ten Shillirge; the 5 3 
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BS Ubira@ion hats "callka IE tt is a M that reaches. 
* how to take any 1. er Number out of A greater, ſo as to know how | 
—_: . "We remains. | 
I. Set down your greater Number, and under that your ſmaller, Unites 
vader Unites, Tens under Tens, &r. and in Money each Denomination 
_ #=niwering to its kind, as Pence under Pence, Shi lings under Shillings, | 
mad Pounds under Pounds. 

Draw a Line under them, and begin at the Right-hand, and take 


—_ 0 _— Number out of the. greater, and ſet down what remains under 

= | E 

23. If any Figure of the ſmaller Number happen to. be bigger than that 
=_ over it, then you muſt borrow a Unite from the next Place, or higher De- 
= nomination, to be added to the lefler Figure, ſubtracting from that Sum, 
—_ and ſubſcribe the Remainder; which Unite muſt be added to the next 
= place, or Denomination to be Subtratted as will * in the Exam- 
4 * . bong. br nts” 5h 1 
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e Work is thus performed: Begin with the Row of Pence, and ſay 
4 from s and there remains 2; then go to the Row of Shillings, and ſay 
17 from 15 I cannot take, then you muft borrow 20 Shillings from the 
Ro of Pounds; and fay 17 from 35, and there remains 18, which 18 
et under the Row of Shillings: Then proceed to the Row of Pounds, 
And ſay 1 that I borrowed and 5 is 6, 6 from 6 there'remains o, which 
& ſet under the firft-Row of Pounds ; and proceed to the next; and ſay, 
2 from 9 and there remains 7; which 7 ſet under the ſecond. Row, 84 
proceed to the third Row, and ſay 1 from 2 and there remains 1; then 
"9408 Queſtion finiſhed, and there remains Ta. 185. 2d. unpaid. ; wh 
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| Uliiplication teaches how to encreaſe the greater of two 11 : 
4 given, as often 43s there are Unites in the , Þ N frye os 
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] 2. In Multiplication there are three Parts. 3 7 
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2. The Multiplier, or Number by which it is pled, . . 


3. The Produ made by the Multiplication, 55 6 


1 85 | 792 Nan. 

Ecample 08 — - 
Before you' can make any Progreſs i in this Rule, To 2376 (+ * 
I muſt perfectly get the following Table 25304 P rodutt. | 


Heart. 
 Mubiiplication Table. by 
Jt[2]3J4| 51-4] 2] 4] 1. 
| r 3 $17 N | 10 
2246 2174/16078 1 
| m2 AF 78 21242 . Ae 
* 2 — 3 2 _6 9 28 2124 224 Cl FY 
52 46s Iþs|5[22]25 39135 [42}45 [- 97 8 
Be 257 DDE 36424874 ; 3 
3 5 * — C * 55 18 7 27 : | 145 154163 7218 21 v 7 1 N 8 
5 8 F | * | Few 19168 + 1 
2 I 27259 ; , 
The Uſe of the foregoing Tab DRY LES 1 


Note; . That on the Top and left Side are placed MA 5D 
are to be multi lied one by another 3 and in the corariion Pos 


In will have the Froducꝶ rt. 25 
1 Faszie, Sappo fe I would multiply 


7 times 
of the Table 555 * on the Top of the Table 
of meeting (in the Column next the Tight haps) 


8 meer- 


r and in the A 
you will n ee 


* 


F< 
ay of the Queſtion, 4 
a - „ 1 * * I a 
” FURY r „ „ ny: MK41G nd 207 4 7 v3) 1 28 1. ; 
* 1 - 
x 7 7 * 3% F 1 * 8 7 : » 
4! 5 4 24 ; £2 6 32 7 {46 wo Sa A BUS; »7IC2 * 71 it; 3 1 n 
. * , - _ 
? R * 17 * *, 2 * F : : X | 8 2 a . 
E N 3 08; Pa 3 * A £1 OY n <4 SOS: WS 
h 3 0 4 p ary „ 2 5 * + uy | "RE - : 8 * * 
N . 7 : 7 3 4&3} "Ehe PT GR... +: 
6 z * ; [ . _— , 80 * * 9 * bs * 2 
4 { : . . 4 . 2 . A : 4 - 18 — f 4 . g >. $ * 
e . 3 


5 lecken ahs left fits. I 


P 

n r r 

Ann S 
mene 

Y * oh * E b . LR 1 


o . = * 4 a of 7 * = - 18 
1 * — L 1 . E 
3 x” ; wn = . x 
gw > 1 "> - 0 bx L 
Cy Bo 8.4 6 * eta 34 a KIEL 7 * ® 
= * 3 LO PR." 8 2 A n a 5 
0 80 ** « 0 WW Az 2 3 => * 3 * „ r * BY : : he * 7 'B » + oj 
oe - 12 s Y | : * * A * * 
_ | FIN ion, „ ( 
"a * 1 Y * k 92 
_— _ BE, = = a * * * E 1 N FF "IG. 4 At + 
= Ws | 


4 


poſe thets are Ho private Seamen i in a F of Ski and 
a 


_ 5 E ve 23 Shillings Moth How much Money will pay them for 
= NEAT. det dur Number us, the greater * e 
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„„ — e Wee 
1 ; ; | N bag 1 s 25 17 of 2271 6 5 
| 1 . | 39100 Snake the Alder of the elo 
1 ke Numbers being plac'd as is before directed, begin thus, and ſay, 
=o times 075 ©, ſet that under the 3, and proceed to the next Figure in 
3 C de ee and ſay again, 3 times o is o; then ſet that o under 
tube 2; and proceed to the next, and ſay, 3 times 7 is 21; ſet down the 
* 1 under che 7, And bear 2 in mind, ptocecd ro the next Figure in the 
"Maloplicand and fay, 3 times 1 is 3, and 2 that I carry is 5, ſet. that 
% 25 oe: the 1; then hive you done with the firlt Product: Then go 
do the next isure Nulriptier; and proceed-as you did before, and 
the ſecond Product will be 3400, which muſt be fer down under the other, 
only with this Caugon, to moe it one place mare to the left hand, as 
. you may ſee in che Werk; then add thoſe rwo Numbers together, and 
the Product will be 292 on, whichare Shitlings, the whole Sum of Wa- 
Les for 1700 Mon: one Month. — bo _ 
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30s that if 46847. is to be divided amongſt 54 men, *there is coming 
== to each man's ſhare 86 J. 14 5. 9 d. 3 gs. as doth appear by the Work. 
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=  - Multiply the Quotient by the Diviſe, and add the Remainder (if any 
_  be;) and if the Product be the ſame with the Dividend, then is the 
Work right, otherwiſe there is ſome Miftake. 


-, _ _S$x cr. VII. Of tbe Rule f THREE. 
HE Rule of Three, for its excellent Uſe is called the Gaſden Rule, 


which teaches, from three Numbers given, to find a fourth in pro- 
4 Ron thereunto, which is done by multiplying the ſecond and third 
Numbers together, and dividing the Product by the firſt, and the Quoti- 
ent of the ſaid Diviſion is the Anſwer of the Queſtion. eee 
As if 25 Tuns of Wine coſt $007, What ſhall 35 coſt? 
Here Note; That the firſt Number and the third muſt always be of the 
ſame Denomination. As if one be Pounds, Pence, Yards. Tuns, Hours, 
Men, Cc. ſo reſpeQtively muſt the other be: And the like is to be un- 
derſtood by the ſecond and the fourth, as in the following Numbers, 
which are thus diſpoſed. | $2 
© | 226921 > Tuns, 1 _ Pounds 4; Tins 
= 285 — — 800 —— 35 
luis Rule is performed (after an apt diſpoſab of the Terms) by Myul- 
i Ziplication ard Diviſion. But note that this Rule hath ta. Varieties, 
dis Direct and Reverſe. Now for the proper diſpofing rhe Terms in 
any Queſtion eee it is neceſſary to give a General Rule to know 
whether the Queſtion muſt be wrought by the Direct Rule, or the Re. 
verſe; which is this: When in the Queſtion more requires more, or leſs 
tequires leſs. AS in this Queſtion : — | 
If 25 Tuns of Wine coſt 800 J. What will 35 Tuns coſt? Here it 
= is evident that the third Term is more than the firſt, and therefore re- 
= quires more. So. in this Queſtion : —— 5 
If 750/. give 35 J. Intereſt for a Year, What ſhalb 501. give? Here 
it's plain that 50 J. is leſs than 750 J. and requires leſs Intereſt. There- 
ſote both theſe, and all ſuch like Queſtions, muſt be wrought by the 
Nule of Three Direct, wherein the Rule is plainly thus: Multiply the 


Note, That the beſt proof of Diviſion is by Multiplication, thus: 
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= ſecond Number by the third, and, divide by the firſt, the Quotient ſhall 
be the fourth Number ſought. As in the firſt of theſe Examples. Mul- 
= =  riply 800 by 35, and the Product is 28000, which being divided by 25, 
tue Quotient is 1120 J. which ſhews that 35 Tuns will coſt . 
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Anal ſo in the ſecond Exatiple : Mattiply 50 b 45, it be 2290 
which divided by 750, the 8 is 3; which ſhews that the Intereſt 
of 8 for a Year 1 is 3/. » . The Operation. ; 7 

: N * f J. 72 172 | Thu Kay 3 ; 
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The Rule of Three Reverſe, is to uſed when in whe third Number = 
; more requires leſs, or leſs requires more; and then the Rule is thus: 


Multiply the firſt Number by the ſecond; and divide the Product by 
the third, the Quotient ſhall be the fourth Number ſought, which ales 
ways (as in the Direct Rule) ſhall be of the ſame Denomination. with "3 
the —_ Number. For Inſtance; | 
If 24 Pioneers require 16 Months to dig a Retrenchment Ts; a 
Town, ow many Pioneers muſt there be employed to dis the like 
Trench in 4 Months? a i 
In ſtaring this Queſtion on you muſt note, That 24, cha it be the firſt 1 
named, is not to be the Number in the Work, becauſe the middle 
Term muſt always be of the ſame Denomination with hat wg is 
ſought. And the three Numbers put in order ſtands thus. 
Montbs Pionterm Montbe N ih 4 
f 2 2 171 Pw 4 16— — 4 — $5 114 4 = 
Here *tis plain leſs requires more, that is, leſs Time more Hands i 
Therefore it muſt be wrought by the Rule 38 _ goers ou 
may Mulriply 24 by 16, and divide the Product by as. pw” 
as doth appear by the Work: which is, that 96 Tn 
to knilh the Trench? 1 4 n 5 a 
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_ In. ADDITION. SS 


1 An antient Lady being demanded, how old he was: To avoid 
| tp direkt Anſwer, ſaid thus, I have 9 Children, and there were three Years 
between the Birth of every one of them, my Eldeſt was born when I 
was 19 Years old, which is now exaly the Ape of my Youngeſt, How 
old now, is the Lady? . 

x Anſw. Ir is reſolved by Addition thus: Firſt, Set down. her-Age when | 
rſt Child / a born, which was 4 9, then the Difference between that 
the Birth of her oungeſt which is 24, and then the Age of the 
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"But b the Year of our Lord 1588, was the Spaniſh Iovaſion: 10 
1 . 1706, 1 demand how long it is ſinceꝰ?: 2 8 
Anſww. Subtract 1558 cut of 1706, there remains 1 18, the Dime inc, 
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Preſs. Uthe drcule of the Globe is 21600 Miles. + if 1 
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SECT. I. Seometriral Definitions, 


Point is that which cannot be divided, having neither Part nor 

4 "ul ie Quantity, and therefore void of Length, 

_—— * 1 Bteadth ot Depth; and is eee in the 

r 2225 "Margin by the Letter a | 

13 mama — A Line is Length, * Breadth o 

P Thickneſs, and i 1 Right. as A; 
0 Curved, as B 1 
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| An Angle i is the Inclinktion of two 7 * | 
Dat Bag 4 - one to 8 the one touching 4 he Line e other 
| 5 4 817 ry 0 * o * one e 
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A Right- 250 1s 4 Right Line, N 
ight Lipe, port the An- 
les on each fide equal to each other; as the 
Right-Angles ACP, and BCD. . 


'An.Obique-Angle iv-either Acute & or ob. 


tuſe. £38 6h "0% 


An Acute-Angle is leſs than 2 Right, as 
the Angle DEB. 


An Obtuſe-Angle is greater than a Righte, A 


0 as AEB.” 


| Gromete fat-Definiima, | 


A Plain Figure is contained under one Term, 


or many. 


A Circle is à Plain Figure contained under 


one Term or Line, called the Circumference, 
unto which all 77 drawn from à certain 
Point within the 9 bo gre, * 5 and that 
Point is called the Cent 

A Rhin d Figure 5 ok 
Lines, and i is either three- ſided, Fours 


many. 


A Tias is a three-fided Nene; and is 


confidered either in reſpect of it's 8 or 


Angles. : 
4" reſpeQ of its Sides, tis either, 
ewe Ne "op equal 8 as . 
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le, is either, | 
hath a Right Angle ; 


- > Or Oblique-Angled, which hath no | Right 
Ang te, but hath: two Acu and one 
Obru e. Angles as C. ; | ln 
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6 of four-ſi ded bene. N 
| ; A. Ln. A Square is that which bath four. equal 
3 . . | gf Sides; and Tour N Angler, 3 as A. "oo 
| * ö 34 ih 5 2 541 Ns a ö 121 
—— \ ; 5 wa : ; | 
Ws \ 5 As Oblang 
> "IN | B e the oppoſire $1 


„ „ Rbelbur bath” 1 equal 


6+ A 2 5 : ; $4 
ap not Right. angled; as G. 1 71 o 2912 4 » 
F | 2 
* Zet 
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A Rhomboidee bath the oppoſite Sides and 
hk equal, but is neither equal-ſided 
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All other four-fided Figures are called 
Trees S as E. a 


Parallel, or equi diſtant Right. Lines are 
ſuch, which being in the fame Superficies, if 
K. produced, would never meet, as 
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Au ry 10 U II. | Geometrical Problems... 1 N 
Homo to ra iſe a Perpendicular on "the middle of a given Line 


ET the given Line be AB, and Chea E P F 4 
Point therein, whereon it is required to le” + -* 12 © 
ls Perpendicular. Firſt, open the Com- a « 
paſſes to any convenient diſtance, and ge B 
one foot in the point C, with the othet ſet K bl 
on either fide thereof the equal diſtances, Ka. 
and CB: Then opening the Compaſſes to any e _ 
convenient (wider) diſtance, ſetting one HL od eo. _ 
in the point A, with.the other ſtrike the occult Arch at'F, then with * 1 
ſame diſtance ſet one foot in the point B, and with the other draw the ; 
.Arch E, croffing F in the point D, from whence draw the Line DC, which ü 
Line is a Perpendicular to the given Line AB, as was required. E3 9 

To let fall 4 een from 4 Point affgned, fo the . 3 

cf a groen Line, 

Let BCD be the given Line, and A the 
point aſſigned, from whence you would have 
a Perpendicular let fall: Firſt, ſet one foot 
of your Compaſſes in the Point A, and open- 
ing them to any convenient diftance, deſcribe 
an Arch of a Circle that may cur the Line 
BCD at E and F; then find the Middle be- 
tween theſe, which will be the Point C, from 
which point draw the Line AC, which i 5 the 2 
Perpendicu icular Line required. 


KI we: To raife: a Perpendicular wpox Bod 125 4 Lineg given... 
Let the given Line be AB; Firſt, open E 5 1 
your Compaſſes to a convenient diſtance, ny e 
and ſet one foot in the Point B, and let 5 N 
the other point fall any wliere above the | + 
Line, as at the point D; and in that „„ 2 1 
let one foot of your Compaſſes remain, n . 9 
turning the other about, until it touch the ; . Rr 
Line AB in the point E; then turn the A r 9 
foot of the Compaſſes towards C and draw an ocgult Arch, and lay the 3 
edge of a Ruler © thoſe points E and D; and where the ſame 20 ge of . mil 
the Ruler doth cut the Arch C, from that point draw-the Line CB, IF 
al be aPerpendiculir at the end of che Line W 2 As, 
* A 8 
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Z . 'To fat 2 from a Point Ae unto * . 


eee Line. 


D. — 9 4 Let the Line AB be given, unto which it is re* 
N | 8 to let fall a Perpendicular from the Point 
r unto the end A. Firſt, from the Point D 
| i 1 draw a Line unto any part of the given Line AB, 
„ . which may be the Line DCE; find the Middle of 
_. A ———-z the Line, which is at C, place one foot of your 
= Compalfes in that Point, and extend the other unto D or E, with which 
Di.iſtance deſcribe the Semi- Cirele DAE, which ſhall cut the given Line 
=  ABin the Point A; from which Point draw the Line DA, which is the 
> PINE, on the End of the given Line AB, as was eee 
8 To draw a Line Parallet 10 a Line given., 
e Let AB be a Line given, whereunto | 
= G „ 1 it is required to draw a Parallel. Firſt, 
Jr ſet one foot of your Compaſſes in the 
= * 2— Point C, and n other at plea- 
= - Lox ond D ſiure draw the Arch E; then with the 


ſame Diſtance ſet one foot in the Point D, and draw the other Arch F; 
Laſtly, la a Ruler to the Convexities of both thoſe Arches, and draw 
the Line GH; which ſhall be a Parallel to AB, as was required. 


How to make an Angle equal to an Ausle given. — 


| Let ABC'be the given Angle draw the Line DE, and upon B as a 
Center deſcribe the uch GH, between the Sides B A = B C, and 
upon the Point D; with the ſame Extent deſcribe the Arch KL, 'and 
= place the Extent GH from K to L, then through the Point L, draw DF - 
= 80. is the Angle EDF n to ABC, 1 85 was ee. 
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b the Doffrine of Plain or Rabe led T. Triangles, 
81 Cr. I. Containing ſome Things nece ary to be underſtood; 
relating to the on of PLAIN S 


HE Dollrine of Triangles is converſant in the Nenſurerio of 
Triangles, Plain or Spherical, mp the Sides and Angles to- | 
. gether, according to known Analogies, whereby three Things being gi- Eo 
ven, either Sides, Angles, or both, a fourth Side or Angle may be found. 
But becauſe the Angles, of both, Plain and Spherical-Triangles are 
meaſured. by Arches 0 Circles, and the Sides likewiſe of Sphenieal Tri- a 
angles are themſelves Arches of great Circles, therefore theſe Arches | 
are in a manner reduced into the Right. liner applird thereunto. 
The Right - iges applied to (Circles, are Chords, _ Tangenty ant 


kDa. AM —_ hs 


Secants. 3 
A:Cbord is a Right - line drawn ina Circle, from one part of TM ci. A 
| cumference to ihe other, as in the annexed Figure. 3 
b 79 3 „ 20g OW; 2] 25 *# us i, pitt A men | E 

; * 197: Sr ada to % SISIITE ” git xr SY" 2 
: - 1 N f 1 8 3 
. . 5 — 01 2 
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; e > 506; $3 8 
i 2 * "AMS = 4 
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S675: $30 A a Wt 

0 fn | hs 14 „ 1 il 2 © i : | 4 

| 93 4005 1 17 | $1. +133 118 31 1 » | 
p 4 2 " 9h " X > - 

| XN 11 IL, Ar CL were Won 1 

: "I 01 ran; == 
55 ; B = 5 * ; 
UK | is the Chord ef the Arches HEK, kits 0 DE the diane 


ter, is the Chord of the meg DAE and DBE. | 
The right Sine of an Arch is. half the:Chbrd of rwice Ant Arch; as 
H being half the Chord HK, is the right Sine aß the Arch HER; alſo 
ofjthe Arch HAD, the Arch HE being the half of; HEK, : dhe. Arch! 
HAD being half the Arch HDK. The Sine Complement of the Arch 'Y 
HE is HI, equal to CG. ste a7 Þ 2 © Ol 
The Verſed Sine of an Arch, is that part of the Diameter which * 3 | 
| between the right Sine of that Arch = 3 
is the Verſed Sine of the ef 
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called Degrees: every Degree imo-6 into * Parts, called Minutes; and every 


And one Angle being given, the 
cauſe the three Angles together are 5 to two right Angles. 


them being a Sil 


* * 


dune Trigmonetr. 


The Taten of an Arch, isa Ri At Une touching the Arch, being Per- 
pendicular to the Radius drawn to the:Pdiht ef Contact, and concurring 
with a Line drawn from the Center, through the Term or End of that 
Arch; {© EF is a Tasgent of the Arch EH. 

A Secant is that Right. line drawn from the Center of the Arch, until : 
it meet with the Tangent; fo CF is a Secant of the Arch EH. 

It is to be underſtood that eyery Circle is divided into 360 equal Parts, 


2 * 


9 h WV * MI — 


* 6 —Y 


«a ak 


N into 60 Parts, 


The Complement of an Arch or * is commonly the Comple- 
ment thereof, to (or that whhich makes it up) 90 deg. But if it be 
meant the Complement thereof to a Semi-Circle, "I 3s expreſſed by ſay- 
ing the Complement to 180 deg, 


A Plain-Friangle is contained under three Right: lines, and is « either 


Right. angled or Oblique. | 
. all Plain Tripngles, two Angles being given, the third is alfo given: * 
of the other two is alſo given, be. 


Therefore in a plain Right-angled Tr one of the accute A is 
the Complement of the othex-to 90 3 3 


an the Solution of Plain Triangles. he Angles bei only given, the 
Sides cannot be found, but . the Ratio of the eb Sides: Fe is therefore ne- 
ceſſary that one ef the Sides be known: As, 

In a Right. angled Triangle two things (beſides the Right: angle) will 
EIN INES 

n Oblique-an riang ere m three thi ven (one of 
iT e) to find a fourth. nal in 


Some Symbols uſed in the Dottrine i ron 14 Nude ſake. 
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| + More. 9 1 c | 


— Leſs. . . | 
Wiz ie 1, ap dens. Dre | gi Hs: 
Over a Num S for 2s 120 eue e | | 
_ T Signifies Minutes, as ater 12 ee 2 455 A 
CK. Side. ers. Sides 1 PIO. 2. wk NO - g 
Ee Angle, £5 Angles. i obs fon en SLATE Df de e 
; The-Sum. Ls: OY... TOP K Cohen 11 al 9 
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tc.  Co-Tangent, or Tangent Con 


2 R Ang- two Right-Angles. Biff 8 
uare, Kb. 5; 


. 1 ghrangled Plain Triaheles, the Sides comprehending the. Rich | 
ngle are called the Legs; and the Side ſubtending (or oppo fits to) the 
Right -Angle, is called the Hypotenuſe. .. 
the Doctrine of Triangles; three Letters denote an Angle, as BA 
ſignifies the Anger; ACB the Angle at C. To Letters lhew a Side, 
as Side AB, or AC. 
| In the Doctrine of Triangles, the given Sides 

or r Angles are "aces with a TH thus 0) 
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The r mb} Sddes or Angles with a Od” 
thus, ON 1 n 2 


—— — 2 1— * 


In Ri it-a Acer Plain Trans, there are ee Set 1 7 in 0 
I ien. — For ws Solution of n n Four er ares 4 4 4 


In all lain „eee Trian of the Sides beundegs _— 
dius; and the othet Sides will W 7 and wit 
on at the oh T ile, e 16 0 e to Radius, che ſame Fropärtis 
av i o the 5 en and them te 
Pena rt os A” B 
In ell Plain Tris, dhe! daten an Io iB 
ee ” 855 ne we TE = FO is e A... | - 
At ot the um o thelt. two oppoſite An to the. 
Tang. of the of either of chem, above or 75 baf Sum. 3133 
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I all. Plain Nagl, ; As the Baſe is in AR dee the Sum of the 


other Sides, ſo is the Difference of Heſs Si to the Difference of * 
8 of the Baſe.” ol . 
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3 of RIGHT-ANGLED: PLAIN TRIANGLES. | 


3 0 3 „55 cu * n . . : 
N Y 23 H E Angles, and one of the Legs given, to > fol che other Leg. 
1 8 the Triangle 480 8 
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. — — Ag, ho parts. Foot _— þ 1 
® TTY er Te Operation by the Lari. r 
* s ACB $6 7 D he nn — — 9.9 
I * 1 TY To AB 90 — — ——— 

q 9 CC 

4 2 I I be General Rule for working Proportions by the Logarithms. 

4 | Add: the Logarichms of: the Second and Third Numbers toget ther; 

1 From that Sum a uberng the ne of the firſt, and the Remainder * 
5 Logarithm of the n umber ag, a8 e by the er. - 

6 Note; That the Work may 1 abbreviated in this and the follow. 

* . Caſes: When Radius is not put in che Proportion; then take the Com- 

1 1 * 4 Arithmerical of the firſt Logarithm; and then adding the Loga- 

Athuns of the ſecond and third, and the Complement. Arithmerical of the A 


.,firſt into one Sum, from which bating Radius, or an Unite towards oo | 
left hand) Pic ramets is . of the fourth , N 
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| The Compl. Arith. of a L is the Remaind 17914 
ed from Radius | * * 1 being lübeck. 


So the Compl. Atith. of 8. 599 pg. 
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is 0.08016, as here appears 2 oY 570 7 
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90.08 
But 4 readier way is hinted by Mr. Mews thus: By re 


I. or Reſidue of the firſt Figure towards the left-hand u 
| ſo: hi 5 ome to the laſt Figure towards the, Rig = 
hat as ſet down the Refidue / 10.19, - thus, Tortake: © Arith. 
of 9. 21984. For 9 1 write this Reſidue unto , which: is 6j for 9, 5 
thr. I, 8, or 9, „* for 8, 13. for 4, the! Compl. to 10 which 18 5 
And ſo I Ware 0.08610, which is the Compl. Arith. of 9.91984. 
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1 Caſe 1. „„ | 


WO Sides, nt an Angle oof to one of. " 1 given; to- 
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CHAP. v. 


The Deftrine of Plain 2 ag in „ PROBLEMS, „ 


The Application + 7 Triangles in Plain Sailing, e > 4 


Lihough the Ground and Projection o of the Plain'Charr 15 er-,. 
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the Month 3, added to the EpaQt 7, makes 10; which added to 29, 
FCreſedt ing 13 rom the Sum) gives 9, the Age of the Moon requi * a 
. For the day of the Change or ( Men: Men Jo - May 1707, the 
75 zith the Month 3, makes 10, 1 be wh | ſubiraffed 
130; the Rehdue 20, 16 e day of the N ew Moon in May 2997s. 
From which 15 FR its 2 J the Preh Full on. 
er. G EM 


* 


12. I - 
17 a” 


Ane 15 * 


by 


5 


1 « 3 #4" ' 14 
eine 7.2 6 nt 


1 f Aion ed5 BE * 


Memoria} . i 
nne wy a4 the Netw Mho#." abt "Oe my” 


Into Signs, Jar; inne paſt, or to. come. 


10 1313 . — 
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Poſt, 440; to come, ſubrra# for Moon and Sun. A 


Or * For every 3 12 hy, paſt, add 1 * to the time of tbe 
Ne. Moon found above; for 312 Years to com act 1 day. 
Like wiſe for 131 Yeats paſt, a day is to be a jy o the former ac- 
count of the Sun grace; and for 137 Years to come, ſubtradted. 


le Sur from the Nodes of the Mam perpe- 
n Lunations; Rembntber, „ ho 
n (14; Eon N 
e 17 umdied, Notes SW 4, REF cont Stun? 
©: „ Al $i WO Fs, ee ens! cor ih eat: > 
1. Take the Interval ee 805 Time; and 8 — 
in 7 and Days, allowi W Months to the Tear, and 3 odays to a2 
| Month, aud the account will ſuffice for this Work w 1 th 
an Multiply the Years of the Interval by 33, and dividethe» Prix 
dut̃t by 900, the Reſidue multiply bye; pokes the half of this 
Product, and diſtinguiſh the · laſt Figure from-'thereſtby a Point. „ 
have you the degrees, and roth patt of a of ie anfwerable to os 
yearsof: Interval. Alſo multipiy the days of be Interval by 43; _ 
divide by 800; this Quotient ſhews the degrees, and the Remain 
divided by 80, the 1orb part of a degree of (the Motion for the days 61 1 
Interval. Then colle& the former and latter In oa f * \ - 
one Sum, and reduce it into Signs, Degrees, and _ 
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3. For time afore 1700 compleat, add the Signs, Degrees ang 
Tenths thus found, to 3% 27% 3 "tenths ; but for Time after x 8 4 
compleat, ſubrra& them from 3 27 5 tenths, and the Sum or Ne. _ 
mainder ſhall be for the place of a adding 1 'degtee' for the tenths, if _— 
they exceed 5, elſe rejecting them, — 

Always in Additions omit Cycles, ( to wit, 12% ot 360 but in „ if 
_ trations add one Cycle, if need be, to the Number 1 U vou by ww 
are to ſubtraQt. ee . 1 

Next by the common Rule for 1700 without any! Colin for Ea) 
time paſt or to come, find the Sign and Degree of the Sun's Place, and 
ſubrraR the laſt 2 — place or N from i i ; the Retidue 1 is the diſtence® 1 
of © from 8 2 15 „ 
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* * Geher Fele; dure. 78, E woe." © 
Ty find 115 Len was of the\Days and Nights in the Latitude + 
8 ii a8 iN — 32 deg. e (19973 (203,211 fy 10 
„ 85 11 a 7 We Ero deo ene 
| 78 nth ny ' 5 e 5 3 5 75 +: $101 i yuan of ; 
27 35 4 22 4 and bal agree. e Reta aROiY 
90 EA of the Sun from the uinoctial Points 
Croc gfe outs are theſe ; to 150 * ho wy Sign, 2 hours; 
po 1 Sen 16% % här; to: 2 Signs 68, . hon and to 3 Signs, 
4 houts and a half ; which hours, added to 12, the Sum is from the 
Vernal Equinox to the Aututmnal, the juff! 9 9 the day; but from 
| the Autumnal to the Vernal, the Wah of. the che Night in thoſe diſtances. 
- And for all other intermediate Diſtanees of © from the Equinottial 
- Points, the Proportion b, A 5,6, of 20% 0 6007-25 205 to 30% So 
are the degrees of thajexteſ2oh the intermediate Diſtances above, O. 1 5%, 
ld or % and gt exczeding 2426940-the minutes of the length 
ol the day or nig 12, 134114425 or 16 honts. AlwaySallowing | 
4 degrees or days atore and after the Iugreſs into S and V, for Solftice. 
Tbe leugth of the day and night taken together is 24 -hours,: from 
wbich if the one ba ſu edle, pe analy e others And. 
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As-i in this Exam | ö 


. Anna 1710, the Moon being 27 days old, out, of whith rejebt 25, | 
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2 - rhe Remainder is 12, which. being multiplies by 4 makes 48, which. 


- divided by 5, the Quotient is 9, and 3 in the Remainders; which 
.- ſhews that the Moon cometh, to, South at-g.of ihe Clock, and three 
times 12 minutes paſt, which. is 36 minutes, (and N note that for 
every-;Ulpic in che Remainder, you muſt reckon ſo mam times 127 
which muſt be added to che hour found in the Quotient, às in the Ex- 
"ample aforegoing) to which 1 add 3 hours, and the Sum is 12 hours - 
8 the.time of Full Sea a ro 8 Ga Bur. 
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Bat k 21 70 be-noted,) iba Age — Link endl. be is Sol bl 


1 the Moon is i gither of the Quarters, then the Tides do nor 
hold out their full time but it is High-water ſooner than is found by . bs, 1 


the Rulez which may party be ned by the weaknefs of the Tide N 1 
at ſuch a time, and the length of the River. For by the foregoing Rule "oj 
you may bnd, that whenithe:Moen is 7 days old, the tima of Higrwatetr "= 


will be-at 9 of the Clock, when upon true Obſervation it wilt be fbusd. 
to be an hour ſooner; and therefore to know the tue time of. High — 
water, you mult ſubttadt ſome c minutas from 1 >" 
precedent Rule, accarting to the Age of the A bed po eres plain by V; iy Wn 


ſee in the annex . Nl . Ty 1 

— 1 pin. Abe Morn beigg oy aas all, 1 46 5 7 
. Tide (by che Rule) at % 9 cf s Wo 
k 90 ock then ine this Table lo for” the Pigure , , 
| Shhictvis: in the firſt Column; and right agate ir 1 1 

| in the two laſt Calumus, under the Tide . 
g aoHour and Minute, you will find one Hour wie 
uſt be ſubtracted from ih Hour, faund dye 


| 8 ole and 1 Kemajoder is 8, the true. Time of”. 


Jowby to South, any: 4 * 


2 4-35 0 5 - 1:4 I 2 gt 13 * 4 
| Tr Ma; [the Ule of. the Table to find the Time of the +. f "i 
|. 48641] . i$ - coming t South. The firſt. and = 150 wy 4 
FD A. N as ſhew che Days of tlis ' Moon's We 5, "2 
the 5 and fourth; the. . Minote e e A 


16 A 30 820 7025 to South. 
vn ; "Ph 1 diyvold Tad , 


Wig be Moon being | 
"wat "ng Ping W ill be South 1 9 

8 85 e eee n 1 
1 d right, again.jn, i0the ird 95 a 2 
5 e e eee wks » 


88 3 chat the Moon being 10 days old, emen, 0 4 
1 18 at 8 of: ne Clock, and ng NMinatesz un- iP "72 
| „ eee 36, you de thei glow of owing a6) Full 


"284 Changes the Sum will be ume ef Eull-Seas 
8 iy the {zre 8 ee eee ths. ane oy | 
"% 3 ee 4 at . Ghange is at 3 cf the leck, 
1 


1 0pS vou ate 19.2dd-te the Moons Southing, andy) : 7 mol 
"22the Sum is FL, which is 1 * vate hee)” | ; 0 "I 
— the Moon | is n Ir 7 : 528 
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ga: Wh. 
_——_— "Fo find the Hed 27 is Night by che Shadow of the Moon upon oSuibDial. 
= Firſt, Find her coming to South as before; then ſee how many hours 
1 ad minutes the Shadom wants of the hour of 12 3 which hours and + 
minutes take fromthe hour and minute of the Moon's coming to South; 

2 . e and the Remainder is the hour of the Night ; but if the Shadow be paſt | 
dite hour of 12, then you muſt add ſo many hours and minutes as the | 
- ahadow1 is paſt 12, to the hour and Minutes of the Moon's te to 

South, and that will be the hour of the Night. 

2 Example On the 5th of Detember 1706, I Hind the Moon to be 11 day ys. 

- 2 and therefore ſhe comes to the South at 48. after 8 of rhe Clock 
dad ſuppoſe the ſame Night you look upon a Sulff-Dial, and ſhould find 

=". theſhadowto fall jy half an hour paſt 1, is an-hour.and a 

half paſt the Line of x24 which 1b. 30m. mult de added to Vb. 4575. 

ho Moon's Southing, ſhews it is 18. paſt 10. of the Clock. 

; Again, Suppoſe the ſame Night the ſhadow had fallen upon half 2 an 

= hour paſt 11 3 which wants half an hour of 12; which is to be ſub- 
= rraGedfrom 36.48”. the Moon's —_— 155 the 3 will be 
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4% "3 : * Of the Variation of the Compaſe, and and the probable ; Cauſes thereof. 
Y "Yor Obſervations to find the Variation. The I 8nd ute of 


due Azimath Conpaſs.,. Of the Univerſal Ring-Dial. 4 
8 E — T. I. Of the Original Diſcovery, and Invention of the Mariners 
= 4 Compaſs, and the Excellency thereof... * - | 
_—_— 1 8 moſt” uſeful Inſtrament, calld*the Moriner's 


Ono, 


= ” affords; and deſerves well to be underſtood by all that are 
_. . yr” PraQtitioners in the Art of Navigation. For without 
me belp thereof, it were impoſſible to trace out the unbeaten Paths of 
= the Ocean, for the proc ocuring Trade and Traffick beyond the Seas to re- 
3 . more parts of the World; 85 the 7 3at pel hath been tranſ· 
mited into the moſt dark Corners of the Earth. 
As to the original Inventor hereof, Modern Hiſtorians do ſomewhat | 
=_ - vary ſome attribute the Invention thereof to one hn Gola ( or Flauia 
1 0 as others we him * * in e 15 ä of 
2 5 1 len, 


is juſtly ranked among the gteateſt Wonders that "Fas 
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7 hereof ith 8 Po FOO _ 
that is four Cardinal, and four Collateral; and fo lefr the Improvement 
of this Invention to be attempted by Poſterity. Others do entitle” ide 
Invention thereof to the People of China. Dr. Gilbert, in his Boͤn 
De Magnete, aſſerts, that Paulus Venetus g es it firſt into Itely, 
in the Lear 1260, having learned it from the Oineſæt. And Lai er. 
tomannus affirms, that when lie was in the Eaſt- Indies, about the TT 
1500, he ſaw a Pilot of a Ship direct his Courſe by a Compaſs, fa 
ſhioned and framed as; thoſe which now are commonly uſ d. 
And M. Barlom, in his Bock entitled, The Navigators Supply,” Ann  þ 
1597, relaterh. a Storyof tuo Eaft-Indians, that be had perfonal Con- 
ference. with (one of them was of Mamilia in the le of Lozony the * © 
other of Miacu of Fapaniy who declared, that inſtead of our Compaſs, 
they uſe a Mignetical Needle of fix Inches, and tonger, upon -aPin, 
in a Diſh of white Ch;na-Earth filled with Water in the bottom where. 
of they have two croſs Lines for the principal Winds; the reſt of he 2 
% 


Diviſions being left to the Skill of their Pilots, -Alſo-hexhere relates, . . 
that the Porrage/e; in their iſinſt Diſcoveries of the Ef- ladies, gt !( 
Pilot of Malinde; that brought them from thence in 33 days Wih ig 
the fight of Calecut q by which it appears chat then the had the U, t 

_ _ he Compaſs. d. : u bot en eee 1 

Baut let the Invention beiatttibuted to whom it will; tis manifeſtly | 
known to have received its abſolute Perſection in theſe Parts ef the 


* * 


World: Hut more particulaty,' the compleating of his lavenion-isdue' 
to the Peogleof [Antwerp and Hagen, and allo rooumiown Nation, by 8 

annexing ta the Compaſs twenty four ſubordinate. Winds or Poimsy und 
alſo on the Limb thereof 360 Degrees, hich are numbred from Nottianet 
South, towards the Eaſt and Weſt, with xo, 20% 30 e. Sorhat je 
- appeareth, that every Point containeth x1* 15/. Upon the North Point: 
there is a Flotoer- de- luce, to. diſtinguiſh it from the reſt of the Points. 
Before the Invention of this rare Inſtrument, Men were directed in - 
their Voyages by certain Stars they took notice of, eſpecially the Plez-— 3 
des or Seven Stars; by Charles Wain, and the two Stars in the Tail! 
of the Little Bear, which were therefore called ' Load-Srars: Alo Tra-- 
vellers in the Deſarts of Arabia, and thoſe of Tartaria, were guided 
by ſome fixed Stars in the Night-time, to ſteer their Courſes in thofe- 
pathleſs, diſorder'd and unhoſpitable ways. So Seamen were-direQed: - _* 
by the like HeMenly Guides, in the untraQtable Wilderneſs of Waters, 
and unbeaten Paths of the Ocean, before this excellent Artifize was 
diſcovered, But if the Sky happened to be ſullied with Miſſs, and * 1 
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& x 1 ow” 
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„ hb che Pariners Dan h 
_— Stats 40 be muffled with Clouds, then the moſt experienced Mariners 
mas at a les, and was conſtrained to come to an Anchor, or to lie by, 
to wait the Appearance of his Cœleſtial Directors. And if you conſult 
- Pliny, he will tell you of the. Inhabitants of Taprobana, now called 
Sumatra, becauſe they could not behold the Palr- Star to ſail by, carried 
certain Birds to Sea, which they often did let fly: and as thoſe Birds 
* natural Inſtind applied their flight alwaysto Land, ſo the Mariners 
Xx  diretted their Courſe after tem 
3 KT To theſe and the like Difficulties were Men expoſed before the 13 
j tion of this marvellous Inſtrument; and by it Poſterity is ſecated with + 
| a noble Remedy againſt this grand Iuconvenience ; and a Method diſ- 
© © © Covered, as by an immediate. Meſſenger from Heaven, to ſteer an in- 
1 fallible Conte in the moſt gloomy: and umultuous Seas; and 
1 * the Providence of the Almiginy bo lately conducted to the defired 
_ n | Tiny 
3 Let this Infirument is not ſo abſolutdy belt, ( by that uired 
Puzae it receives from the LaadNone,) iy pore 'requires — Im- 
. becauſe it ddoth not conform iti lelf to the tras Meridian 


4 


4 x r but varies, in ſome Places m, in ſome leſs, from tlie 
= be l of the true North, and South. This Variation of the 
a Compaſs augments the Mariner's Care, and ought to be conſtantly. ob- 
1 in all Yorages, the neglett of which: IEEE Wop to man 
8 Dang ers: +. gi noi ala mio! ;s it 9875 25? < {6.5 9; 198 1 
1 — 
©... mA Diſeougſortiths: Variation; ande of the probable 
85 patural auſethereaf, is. handiadincher which follows, 
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a+ HE Variation of the Compoſc is an Angle intercspted between ùe 
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„ The Variation ot the 18. 1 3 
the $7 and Parallels; then take 4 ſmall Magnetical Needles 8 
on a Fin, and if you apply this Needle to this EquinoQtial of the faid 8 
Stone, the Needle will lie. parallel to the Axis thereof; and if uu 
move it towards either Pole, the Needle will immediately incline (c 
wards the ſaid Pole, according as you move it, until you come ta,the wal 
Pole; then will one part of the Needle point directly to the very Pole Ml 
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_- of the Stone. e e 23 I-03 ate 3 4603 # 45 TY ES 2648s - —_— 
But if this Spherical Magnet ſhall have a part of it excavated; then 
if you move the Needle about the Stone, as before, ſo ſoon as it hal! ü 

draw near to the Limb of this Excavation, twill in its courſe of mW. 
ving ſuddenly alter, and incling to one of the ſolid Sides, not at all 
reſpecting the aforeſaid Poles. And this Deflection may -explain-the_ © 
Variation of the Needle; and the. Seren will this Varzation be, the: 
nearer it a pproacheth to the Poles; Fot whereas before theExcxyarionj “, 

each fide being alike potent, the Needle inclined according to its iB 

rural Poſition ; but meeting with this Accident, the Excavation, it WII 
convert it ſelf to the mare ſolid Side, rejecking the imperfec and de?! 
fective; and fo much the more powerfully, by how much the c 
fedctive part bath loſt of its magnetical and vigorous Subfftan ct 
And as it is with this little, ſo likewiſe may it be wich the greate: 
Magnet, the Earth, whoſe ſolid magnetical Parts are great Continents 5 4:45 

the detettive and excavated, the deep and vaſt Channel of the Ses, 
And therefore the Cauſe of Variation may be the Inequality of ma 23 
variouſly diſpoſed, and differently mixed with the Sea; and all the diffes '* 

Tent Emiſhon of its Strength and Magnetical Vigour, from the-mors. il 
eminent and gibboſe, and from the more hollow and excavated Parts - © i 

| thereof. - So the Needle naturally endeavours to conform unto the Me. 
ridian, being alſo detracted that way, where the greater and more p -w-. 

\ Verful Parts of che Earth are ſitua tes. ] 
Jo this way ths added, That the Variation ptoteedeth notenly from _ 
ſome eminent Terreſtrial Knobs.or Excreſcencies; which appear like ſag 
many Wens upon the face of the Earth; as alſo From many magnetic! ũ 
Veins of che Earth collaterally reſpekling the Needle; but likewiſe . 

from the different Accumulation of rhe Earth, diſpoſed-unto. the pole, 

lying under the Sea and Waters, which affect the Needle witha greates © 1 oj 

or leſſer Variation, accord ing to the Vigour of Impotency of the hr), 

5 raneous Lines, or the; entite or broken Body of the magnetical Faris AY 
; under it; as is obſervable from ſeveral Load-ſtones placed at the bötta g 
of any Water: For a Needleupon the Surface, will variouſly conform 

it ſelf according to the Vigour or Imbecility of the Load-Lones undetir,. £8 
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Promontories, with mighty ſcattered Rocks f 
tones, ol Iron Mines, and other A 5 
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= 0 aſs was formerly ſuppoſed to remain the 
E ; "= Thins, but now eis 'known'to vary in all Places: To illuſtrate this 
=” Ke Fes Truth, IL ſhall here 2 ſome Obſervations of the Variation of the 
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Obſerva tions made by Fob Seller, at the Hermitage near London, with 
2 Quadrant of 6 Foot Radius for the Altitude; and an Inſtrument| 
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8 E C E. n. I "The Deſeririon ard the Uſe of lain cue. 


"I £7 1 being IN to and 
= ; 7 netic e 8. 18 e unto ano- 
„ 2 59 purpoſe. 2 | 

— 5 . the 8 Ver are 1 ay Needle, is aan . 
Cicele of Braſs, che ane half of che Limb We is divided into 90 degrees num- 

1 from the middle of the ſaid Divifions both ways, with 10, 20, 30, £95. unto 

J degrees; which Uegrees are alſo ſubdivided" into Minutes by "Diagonal Lines, 
| andy Fertan E Srl ciele interſecting one anorber zfor theſe degreæs are drawn 
fem che öppoßt part of the Limb whereon the Index mgveth, awer thoſe de- 
grees. On this In | PRLER 2 —.— which for conveniency is to fall down 
l a Hinge, Ae on; and from the top of this Sight, down 
to the middle: of the lai a A Thread or Lute ſtring, to ſhew the ſhad+ 
dow of che Sùn upon a Line that is on the middle of the fai eres z | 
| 1 And by this means of placing the Index upon the Cirtumference, che d res 
5 -— to be as large as they would be, if it be again noed the; {onthe þ the 

Truth herfof i>2vidently' demonſtrared in the Third Book of Eu Euclid; Prob. 20. 


This bad Circle is croſſed ar Right-Angles, wien two Strings, and —_— 
h 


rom the Lerminations of th E. are q awn four ſmall lack Lines on 
85 < of the ns Gas ey crit of e b 


that ate 3 
This Compaſs being thus fined, is hung in "noivey Braſs s, and thoſe alſo 
. falined' into a ſquare Wainſcor Box, fir for that e which you may more 


Fn Fe: in this . Figure, 


t 


u muſt put * upon the 
Hy within the the Four 
Chard, and the Four I he » infide of 


-of the IE that is on 
3 


N 9 or 7 ag 


ance; Suppoſe N 
. 05 ervation in the Forenoon and Gs 


at 2 A 


1 MB ee upon 55 e Limb to he Nen 8 df the Faſt, then 
muth of the Sun 80 degrees from che North, or elſe x00 — = 
4 ie South. 80 like wiſe ifthe Index had cut 10 degrees to the Southwards 
of the Eaft, then-would the Azimuth be 80 degbees gas the South, 
* and 100 from the North. 
And here alſo obſerve, that the 
I 4 7 if the Azimuth of the Sun be le! 


C apaſs Randing i in. this denen, 
; thaßr kg deg. from the Meri 


. ter of the Compaſs, 


"South Point of the C 15 xd N the Sun s Poſition from you, and 


wen the 2 . illur the N Df NR from the 
North or | tot en 
F | | e the like is ood with 


e e wen ade of the Meridian. 


ear the ert ara alone 
oo, O00 0 7 . 2 


5 - 


Is Wat = f 
be: then. } 89705 . 1 * riſing of the Sun; 
- the Fly, and Scafy x the” rum 
the Lines on the H. 


, © b che Lines within the box, 


0-4 
<4 2 — 8 — — —— ee —— 


"ail vou cut the Body of the Sun with the Thread; at the ſame time will 
tbe Edg ofthe Index ſhew the degree of the Sun's Magnetical Amplitude, 
upon th the Limb of the Inflrument, from the Eaſt, ek NO. or 
"Souther! M . 

Hut if vou Ale che Amplitude 1 che Afternoos, A the ſerd 
| he Sun, then you muſt (OO. Index 2 — Eaſt car ha: of the . 
. 5 and as befor. n 

.' Having on; the. Magnetical - Azimuth 0 or Amplitude by te Ol. 
Paß, find the Sun's Azimurh 2 20 Problem: 13. Chap. S. 8, and the Sun's Am- 
1 by Problem 8. Chap. 8. us 2 
Then find the Difference berween this Sun 8 e or n 
and the Magne itude, by ſubtracting t 
om the other, this Ditfereret i is the Varlation of the Compaſs. ' And 


do know wherhee- the n 2 of * com a 
3 r 


N 


add l you turn the * i wil go. off the Diviſio 
2 dhe Limb, and there cal be:no' uſe made the Bot s ie now ſtands. 
WW Therefore you myſhcam-the tons Quadrant, or Hi | 


ervations' of the Shins Azimuth are beſt 


Then looking throu the gight, turn the Index * OA the Sun, un 


b. 
= 
7 . 
* 
* - ing 
7 a * 
* >» 
o - — - 
8 4, - * * =y 
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2 +. Place. the Center of the Index on the North or | 


the Index. right over the Welt point of 


'of 


1 
8 th * 


e 
ö 70 i AP bj 4 1 5 


ſervation) then ! 


Magaerica then is rhe. Variatiot Weſterly. e Fs 37. 0 J 4; es. 


Fu 18 the Variation Eaſterly. . & 41 1 440M 
Example r. Suppoſe:on they of Fun, 1 Forenoom I wen 
the Sun with my th Compals, andifing bis Magnetical Azimuth - 


| I demagd which 3 the Compals vastes 


Magnetical, according tg the ecgpd Rule aferegoing. 


noon, I find che. un's Azimuth f 


the Sun 's Azimuth, are the ſame in South as in North. N a 


A than the Magnertical, then is the Variation Eaſterly. 


findl the Nee Arotlitideat be 19 


e Ferevaos. © 2. e NB Lie fats 2 (by Calc, 
on) from the Narr vag eater rhagthe eee Ain (by 8 
To ation" Eaſterly. SIE; 3 * Wil 2 At | * 


2, If che Angle of the Suns Awimuth eee the North be leſs char Fo, 


Tn; the Afternoon. 3. the Suns Azimuth . the Norih be” 
chan the Ma deen then is the Variation Weſterl yx 4 
4. If che Sun's Azimuth from the North be leſs b ; Y 


to be 90* 48 fromthe North, at „ Auimüth, |} b 
Calcolaripagds 84* 20 from a Norelimas tet the Mer hs ng 5 [OR 
The difference of teſt Azimurhs (witch . V _ 56e 
3114 LAT Les 4 {ag 5 99 % 

that Obſervation being made in the Forge 
— MAEimuth from the North to beleſs we 


& fame time the 


Ab. Weſte 
noon, and l this Sun St 


Example 2. Admit that in the Afternoon, at the ſame- 9 
find the Suns Azimuth - to be 102” o Tra bi plot cove 
965 oo from the North. 1 . by, . (4 

The difference is os“ o Idethand hich: wat Coroaſe 1e 7 3 
-. Anſw, Weſtetly' ; becauſe'the Qbſervation bong made in che After 

m the North co de! e tha! the... 
Magnetical, according to che third Rule; . 
- Note, Theſe Four Rules for caſting the Variation, by blerrice 


Sun S Declination being either Northerly or Southerly. | 7. +} = a 44 
2 II. By the Obſervation of the Ampütude. 492-5, +0 "= ; 
At r 1. If che Sun's Amplitude be nearer: tothe North my 


the tical, then is the Variation Weſterly. * 
2. If the Suns Amplitude be farther from the North thas the M | * 
tical, then is the Variation Faſterly. e ee 5 "A 
At Sum:ſerting. 3. If che Sun's Amplitude be nearer. to the | = NY 


-—YÞ 
2 | 
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4. If the Sun's Amplicude be farther from the Nori ban el. 
rical, then is the Variation Weſte rl). | 1 J 
Example. Admit that by the "EMIT at Sur foring;'Þ E 
deg. 60 min. and thꝭ Sun Am. 4 
plitude to be 24 deg. oo ee eee 31 e 1 
1 . 22 rl 
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The Habe remdi there be [ome Ret # the C... 
1 The | 2 2 9 rnb | 
= . Chard, —_ g 


A mall here 4 by a Com 5 
molit mechanic 


rees on the Limb, and A pair of Compaſſes; w 
1 exact enough Nen Uſes; ng ay one may d uſe the 


51 


Jet ic 's facile and demonſtrative, and in my*Opi- 


1 » Pen TTW 45 
3 But before we deliver the Rule for O 4 Lewin not be aal 
I * ue, toigiverheſe/Camiong.s 7 0 519917 ow 

a Rat when a Man ditedMly behelde che Ne r of the Horizon, 


255 .: when the Notth-p of the Qompatls (and conſequently all the other 

: 1 "the true Nörth or Meridian to. the Eaſtward, then 

4 bc e Variation is reckon d to the Might Hand; and for the fame Reaſon, 5 
i the Variation be Weſterly, it's e e A 

4 5 . That in the uſe of the' Compaſs Chard, you muſt always obſerve,” 

Ws ao you you on lace the-Courſegor Point on which you ſteer, right from you- 

nn Taks-the quantity of the Variation in degrees, from the 

4 Js n betwean the Compaſſes (the Chard Wing before you 

ys Buse e placing one Foot in the Rhomb or Couꝛſe; if the Variation. 


Baftecly; turn tis other Foot towards the Right Hand; but if Weſter- 
2 tothe t: The Number of Degrees in which che Point of the Com- 
Gikiye, Mew the true Courſe from the North or South e 


Is 'Or Weſterly the Quantity and Quality ofthe Variation being allow 
4 . for LY Let the Magnetical Rhomb, or Point 4 the 
Gempaiz. be North-Eaſt, and che e Varicion 10 eee an de- 
een Rhomb? di 
= + The Chard lying as directed; take che extent of. the degrees 8 
4 "eween'the-Compaſiss,” and place it from the N. E. roward:th he Right 
+ Hand, .becaule the Variation is Baftecly,: that ſhews: the true 
* # degrees, or N. E. by E. a lirde ende 
OY 'Ler the Courle by the Compaſs he Weſt hy-South, 7) Sa. 
*. «deg. - 5 e Variation N A as ] 
4 = —— Rhomb-2: 15 Xo 
4 1 the extent of 10 bet r. e ad 1. 
1 Py it from W. by S. towards the Right Hand; * = o 
4 "$6 SW. 88 te win er alen Wen 


e, ide . e 


accordin 81 to 
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to 
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the Lefe-hand, becauſe cheVariarion GS xe 


are Wolf by Norge ors Wha: e warh 
4. Ter che Magnerich® Rhomb be N k w. h Ya 10 Frag. 
I demand the true Nhe ! e 
Take the extent of u egrees, place is from the N. N. W. towards} - 
es the wue. Rhom ee 


NNW zu deg 30 mig. un aioſt N. W. by NME — 
5. Let the Variationt 20 « | "1 
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:+cloſely fiat 
"made. either _ Braſs er Seer, 


. tha fbre-/idechas-one of, its upper Qaadrants 
' kewl on the back-ſide a Semicirele 

ee from che Hole or 2 in the Cirgumference. . On the Con- 
bis Ring is e 
__— e drawn in t the middl 
| 3 8 the 1 2774 is a 
1 The inner Ring ( 

-—Equunocial.Cirele, on the inſie of Which is drawn a Line inthe very 

- n , and thereon are divided th eHours/into Halves and Quarters, and 
I re number d with their proper Figures on the upper {ide of this Ring- 
The Bridge repreſents the Axis of the World, inthe middle whereof 
.* there 8 cut a long-ſlit ;upon ops ſide are plac'd the Days of the Month, 
YN & o the other the Degrees of the Sug's Declination: Upon the Bridge is 
4 4 contriv d a. fliding Nut, which directs a ſmall Plate moving within the 
flir; this Plate is croſs d with a fine Digihon, n in the malt thereof 
a} 5 ill d a ſmall Hole. 
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Places the Hole that is tf the ſmall Plate on the Bridge, to the Day of 
3 br he Month, or the Suns Declination, and ſer the Nut upon the Con- 
oj r of the outef Ring, to the degrees of the Places Latitude (whether 
I * Norcherly ar Southerly)-on the foreſide of the Ring: Open the Rings 
A 4 e Right-Angles, and then having ournftiument on your Finger, turn 

the upper end of the Brid N the elevated Pole, and place the flat 
4 . de Pee Bridge againſt the Sun that his Rays may the better tran- 
* ſpierce the little Hole; then turn che Inſtrument to the Sun; until che. 
155 beams (by che little Hole) fall exactly upon the Line drawn on the 
ie of che EquinoRial, or inner Ring, then is ſhewn the Hour oi the 
* "4% according to che Capacity of the nfirument.” 

The riding the degrees of dhe Sun s Declination on the Brid ge of 
” this Inſtrument (which'T purpoſely omitted) i is Geometrically deſerib'd . 
= 2 *he Worthy Mr. Edward Wright, in his Corre@ion of Errors, who, I. 
4 think, was the firſt Contriver of e Piat Ap ing 
from chis hone 9 of. | 
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| of the Croſs, and the ſmalneſs of the Graduation on the Staff, 8 ij I 


The Staff is made ſtraight, four - ſquare, and e of Box or Peg To 1 
tree, and graduated on the Sides with degrees or minutes. 5 + yin 
The N "uſually four, are commonly made of the Shs Wood © 
with the Staff, of a convenient breadth, 9 of 3 proportional 
the Graduations, fitted to ſlide evenly upon > taff, withour jene 1 


On one ſide of the Staff, the Sa ns b. Ws about three egrees, 155 by 
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parts, and taking only the Tangent Com lement of half the Angle 

quir'd, out of a — Natural Tan : gives the Diſtance 3 
Example. Suppoſe, as before, the half len 12 of, the Sixty-Croſs to he 
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ment * 45', >the half of 45 3 ane ws my 2372; on cut. 1 4 
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d Numer of equal Parts (whereof the Half-Croſs contains . . 
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that i is twice the half- N of the Croſs, and 384 Tag moe. 
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To take 5 forward Obſervation of the Shaw's wr Flr 1 
"When you do intend to take che Altitude at Sea (in order 
to the obtaining of the Place's Latitude) it i convenient” that you be 1 
ceparing yourſelf for your Obſervation ſonie competent cine dees 
oon; and conſider what the Sun's greateſt Atrieade m may be that rhe 4 
accordingly to uſe thoſe Croſſes that may be moſt fit 10 our purpoſe. 
As ſuppoſe the Meridian Altitude for that Pay be ud d to be 20. then 4 q 
uſe the hirty-ſide of the Staff, and the | | 9 
will be zo“, or more, then take ; the Aixty-Croſs N 9 
Thers is another Requiſite fir to be ua 804 WR; you ee, 1 
Obſervation, and that is, how to place your Fore· Staff to your Bye, 
prevent an Error mention d by Mr. Wright, in his-Correcti FEN ne gf 
70 wo which, take theſe few Hints. e 
Firſt, Place the'Ceniter of the Staff at A; to the our Ade of the ON 
of your "Eye, as neat Your Eye as convemiently you can, without þ 
dring your Sight, letting the End reff upon your Eye-bone,” elec 
as it were ney e's Center, and cauſe the Abus to concur: 
arallels drawn on each fide of the Cui. Staff, and . 
i ng mY © for Obiervativn : Bur becauſe this's ſomew . 4 
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to 60; but this is not frequently uſed. 

"The greater Arch, here denoted by the Letter f. L eal9ehe Ting . 
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che Quadrant, cath Degres bel 4 
the Plane of this Arch are d eee, 4 


; vice. into 30 Minutes; 
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Jus, Bag e 6 ividee : 
and the concentrick Circley | | 
ing 30 Minutes into 6 other ny ing 5 Minutes g- piece: 
the xt interſection at $5 WF h 2d at 10, 1s 
1 is 15 Minutes; r 1 ene . 
25 Minutes; the 6th at 30, 3 Theft again at 3 2570 
Minutes; the 2d at go, is 40 ay La 45, 8:45; Minues 5 at Fo, 
| _ Minutes; at % ee and at 60, 6 Mutes, or x 
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e ibis fer rende Bic count bow many een en 
. which gegn e, and are to be computed as is here 
by de Figures at the end of this Scheme; then ſee 
3 " how-many-Diagonal Lines ars drawn within the extent of each De 
= avhielvare a or z; then multiply the Number of concentrick Circles, by 
. the Number of 5 in 1 Degree, and by the Product divide 60 
Maotes in a Degree) the Quotient ſhall give you the Number of 
outes that each interſection increaſes by, and is more than the prece- 
1 4 . As ſuppoſe the concentrick Circles to be 10, the Diagonals in 
Degree ; then multiply 10 by 3, the Product is 30, by which if you 
" dwade 60, the jent is 2, Which ſhewsthat the interſections increaſe 
We: Minutes, the firſt repreſentingg Min. and ſo 4, 6, 8 Minutes, &. 
5 and 6Min. or 13 and then, r. => I" 4, x ce And che 
| Tike is to be underſtood of the reſt. tel i i 247i 48. 
The Uſe of the 9 
This ume is commonly nſed to obferve the Sun's Meridian 
. which to perform we deſcribe. 
FBirſt, Put the Horizon-Vane on the end of the Quadrant on A, and 
then the ight-Van upon che- Thürty-Arch in che precedent Fig | 
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and laſtly, che up <dgofthe Sa an th ag bc the Sixty-Arch, 
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Conſider what will de the Complement of the Meridian Altitude 
b that Day, then 2 . ſo, chat the Degrees cut by the 
6 | 


4 RH eee of the Vane, be | | | then you judge the 
A | Ade wal be that Day 10 the 


Complement of the Sa 5 Meridi 

| * of Obſervation. - + 
= = Por inſtance : Suppoſe that the 8 areatelt Altitude'of the Sun for the 
Ums iche place of Obſervation, be eſtimated to be 457, the Comple- 
cent ina 5%; then place the 8 at "FO: 35 deg. which ate 
aer for. your preſent Obſervation. Dr no ts > 0 
Shang: thus prepar'd your Infrnatibne, * being ready upon the 
Sons pane Back towards the Sun, £64 holding the Quadeancas up: 
3 ean; place the Sight - Vane to your Eye, and looking -thro' 
js — haven bring the Shadow « of the upper · edge of the Shade-Vane, to 
Ache lit, or open Sight-in the Horizan- Vane, | 
n 2 "rhe did Slirfor the: Horizon. PIN he 


3 
. . 2 
FO Wy 1 


* 4 5 
n . 3 
Als i r N 
* RT 4 * F 


9 „ 
r 


Ae 4 theſe Baie ten, wil 

Shadow fall upon bis due 6 = 4 90 At e 
Ty ſee the Horizon through the Sight in che Horizon an 
you the Sun's prefent Altitude. But ie being the M 
eſt Altitude that you are to / obſerve, your 
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Meridian) until the Sun de to the Weſtward of the Metidian, Ange 5 8 4 
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a and not the Horizon; and inchis Caſe you muff novalkes: 3 
Sig ight-Va ane, but letting it Land, your Obſef vation for chüʒt 1 
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Degrees and Minutes — Vane and t — _ 
add the degrees at e of yr Sd, Vane; the Stent 9 
N: The fal Arch r o degrees bdthe 
ter 20 degrees, whoſe Sam ay 9. Lhe Arches 1 umbred and di- L 1 
obſcure; and thercfore:it i is 2 
And here node: That there is a late ſvance With a bal i 
is haſey, and will not ſtrike a clear ſnadaw up Horizon V ane; rl 
this Glaſswill contra&-che-Beamsof the Sun, and reflect x lman Speck 
Light upon a ſmall black Line drawn on the.) | 1 
sche Center ef the Sun. And further Nag Thas 3 in thoſe Sb 9 7 
eryations made by the uppe 2 * 2 is $19 5 ol v3 #4 4% 
| x6 mify, or ſomewhat 175 ph 
— im uſm wo 
the Glaſs y6u are not to make any fuch A lowance, becaul & 
repreſents the Qentat of the Sun. Jets 77, wo 25 7 £ 4 oh 17 N 2 2 Fo oh 1 7 
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ut of che Meridian - Alitude 37" Pg 
: Deciination South, ſubtract . 12 8 . 
b The Laticude of the Pl —— 30 North. 
| being at Sea) the Sun being on the South part of 
. deg. diſtant from the Zenith, and the s: 
a demand the Latitude of the Place. | 
2 The Suns Declination ———————— — 20 
* The Diſtance from the Zenith, ſubtrack — 19 99. 


The Latitude — 0 30 South. 


= „then 9 Declination to the Zenich-diſtance, 
3 6 the Suu i is — e Nottherly. 
1 Era. Admit a Ship at Sea, tate doi cath: Send ett ofthe 
" Meriden ie 30 deg. 30 min. from the Zenith, n N 
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- e Remainder is the Latitude Northerly : But if the Zenith-diſtance 

. ee, the Declinarion, then fubtract the Declination therefrom, the” 
5 pl * Remainder is the Latitude Sontherly. 
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7 "the North; L demand the Latitude? 
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then the Declination either Northerly or ee, i the Lantuge of. 
the Place. This like wiſe needs no Iluſtratiom, U 6 e 
Eule 7. If you be within the ArGiokor Anteriith bee 
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- Rule 5, If the Sun have no Declination. then the Complement of the | 
Attitude i is the Latitude of the Place; and if the Sun be on the Vieira 2 
in the South, your Latitude is ;Norchegly'; ; if in the North, Southerfy- 
This needs no — by, 55. _ 1 
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A 1 9 ron) #0 fad rhe Right + Hens. 5 ID 
a 595 70 e, The Sun s Dedlination'i is 19% ; North increaſing ; ; Ldemand 
the Rig 232 . PHS. — 
1 1 e BDC, and — 4 che Line AD and 
before ; place Declination 19 1 from B and C to H and K, draw 
3 *R UK; 8 bel wy tn 4s inhethira Problem, gives the Right 
wh = fon (as before 
3 9 0B. V. 1 45 4 ths: Place, and the S's Dirlinarion being 255 
GH Nit 2. * EL - + 
0 Is ehe Latitude £1" * North, "the ; Deglipgtion being 
3 l, 128 70 the Surf s . Ty 805 8. Hg. 12 
che Sen cel BZC, the Perpe eaten 2 
een er Height of the Pole Fi! From Ee P, e eee AP 
£ pit the Cot ef the Lade 380 2 from Þ ro Q. and dra 
18 the EquinoGtiat; place the Chord of che Derlination 4 ſtom 
Dar D, and the Sine thereof from A to G, and draw che FaralleF of 


n. DE: AF x meaſured dach Line of dines i i” 29555 the A 5 
MH 8 5 3 I ts 25 Fl, © x4 ED - 2 2 5 FROM 


3 133 * YL 
Br. ** 


mation as. wr demar 4 1 
L We 3 23% ES n "Fig. 3 
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9 ""{o eee 
FROM: vi. 1. Loba, of Fe, and the oy 
© Jive, e find the Aﬀeonflonal Difronce, ; 


 Enample, . Latitude 77 - Wg he 3 
PR. 
Peſeribe the Sent eee 520, 8 this ind AZ, AP; KO; 08 


” hah DF, as in the fich Problem; is the Sine of 'the A 8 5 
Difference, to the Radius DG, a Bode 1 EN Place BG from 2 
Ato o; upon o, as a Center, wich the diſtanet FG deſcribè the Arch at * 1 
E; a Ruler laid from A until touch the Arch, gives the Feige N 2 1 

BI. 23 deg. 3 is the meaſure of the Aſcenſonal Difference. N N 9 
What the n and the Uſe of 5 ma be 8 

Prob. 5, 6, and 7, Chap. 8 4 4 ch 50 


ROB. VII. The Laine be Plats, —_ * „ 
© to find when the Sun ſha be due Ea fl or Wb. 


2 In the Latitude 313 2 che. Sun's Declinarion3 
Nord I demand at what time he duc Kaft or Weſt ? e 


1 Plate 8. Figs 366 78 
: VEE Sembcircle 52 C, aud draw the Lines AZ, AP; 4 £ 1 
aud DO, as before; EO is the Sine of the time from 6, chat the u 
s Eaſt or Weſt to the Radius DO) to meaſure which, place DO-ftom, -* 1 
A to a, and the Center a, with the Diſtance EQ deſcribe” the 
Arch at g; a Ruler from A, until it touch the Arch, gives the Point E, 
and BL IA deg. 1 is the meaſure. of EO, e - 0 time (Vid. * 
Prob: 7: Cbep. 8.) makes o; which ſbews that the Sum is due Eaſt at 1 
a ern men è 
6 at Night. FP 3 
. PROB.-VHE 7%» Lutithde's : ths Places had Su s be lt . 
given, to find the Altitude n being die Eaſt o. 
In the Latitude 51% Noth, the Sen als ring 
demand che Sun's Altirnd, being due Eaſt or WMeſt? | 
| Sp ob 23 Plate 8, Sigh6 5 
| Deſcribg the Semi-cireles BZC BZC, and dw the Lines AZ, A, e * 
PO, as before: AE being meaſured on _ Line of Sines, 2 re, 
Sun's Alritude being dic Exit or Weſt. . 0 1215+ nr 1 7 
FP ROB. IX.-7he E 4 Place, nl iu, W 
2 Alticudt ar Hr. 


mple, In the Latitude 5127 | 
IP be is Aide a”, 


Pp 


1 


* 


174 N. 


„5 e kite of the Plain Dial, 
1 8 8 = 8 circle BZC, draw the Lines AZ, A 
$ J RN mhronghthe Point O draw che Line Lob, parallel t oBC, 
4 ==x on the Chords, o AL. on the wg? gives 13" 45 
_ of the Sun at Six. 


. 


We 


zo find tbe Sun's Azimuth at Six. 
. In the Latitude 51 North; . Sun's Declination 17? 


DeſSibethe. Semi-eixcte BZC; and draw the. Line AZ, AP, AQ 
and DO, as before; draw Lob as in the Ninth Problem: 10 & the 
Sine of the Sun s Azimuth to the Radius IL which is thus meaſured ; 
: Place IL from A to e, with che diſtance Io upon the Center e; de- 
| ſcribe the occult Arch at d; a Ruler laid to touch the Arch, gives the 
3 Point b, and Cb meaſured is 11 deg. + the Azimuth from the Eaſt or 
* West. So that the Sun is E. 1 8 N. at 6 in- the Morning, and * by N. 
at 6 at Night. : 


23 -PR OB. XI. The tirade of 1 Plate, rhe Sau. Dahn, 


KA +». Plare'8.' Eg. J. 
== ee che beteten B20, and Abs che Lines AZ, AP, AQ 


4 n Altitude 43 deg. from B and C to d and e, and draw the Parallel 
de, which N the Parallel DF in the Point G, IG is the Sine of 
= he Sun's Azimuth from the Eaſt towards the South, Id being the Ra- 
dis; which to meaſure, place Id from A to c. and thereon with the 
= giftance IG deſcribe e at f; a Ruler laid from A to touch the 


> Arch, gives the Point h, Bh. 24 deg. ? 5 5. the. Meaſure of 1G, Eaſt a 


3 " Sourherly. So that the Sun's Azimuth is S. E. 65.deg: 24 | 


e B. XII. De Latitude of 4 Place, the San Dalia and Alita. 
4 TE being given, to find the Hour from Noon. 12 177 1. 
3 HD *2Exawple. In the ere in the Latitude Fl Any ponent the Sun's 
1 15 55 r 0 the Altitude. 43 deg. 1 demand the Hou? 

8 ns dal 50; a9 © oat A Place 8. Ng. 
3 Po Beſeribe on ade BZE and draw this Lines AZ, AP, 1 
wand. de, as in the 21th, Problem; FG is the Sine of the Hour from 
EE R 2 to meaſure, place DF 110 om A. to u, and thereon with the 
4 . # iſtance . 8 55 Arch at K; a Ruler aid to touch the Arch, 
1 — . * and Co i5 the meaſure of FG 45, eg which oy 

ns Fino: we 3 ee 1 


we 


Ex 4 
| North; I demand the Sun's Azimuth at sir: Plate 8. Fig. 36. 


un. : 
4 ade given, to find the Sun's Azimuth. 
E In the Forenoon, in the Lat. C1 deg. * North, the Sun's De- 
natloni is 20 deg. N. and W 45 deg; I demand his Azimuth > 


PF, the Parallel of Declinatien, as in the former Problembs; j place | 


A. * 3 
* X. The Latitude of FR Place, 2 by, 80 un ; Declinatio 4 given, & | 
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. ber; then for the ſecond Figure 


e 


95 * | Tho FraQiohs that are to be fou 
0p 6 to be Decimal al TRA 7,6 


- 8 'xF 
« 
"+2 2 Em 4 
4 ** * * 


vw 
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Chee of Gumers n 25 
N 0 $I N 2. 47 
Spor. u. The- 975 of Gunter) Sen 2 1 | 
Cnr 2 c ses A oY 


Shall not hey any thing of the Deſcription of the Sooke: nor of the 
I Prqjection of the Lines thereon, being the E avithm} of Numbers, | 3 
Lines, Tangents, Ce. placed upon a. Scale. T is is ſufficiently” EA. ; : 
25 by Mr. Gunter, Mr. Vingate, and ↄcEEĩnĩI. d 33um * - 9 
: 'To find 4 Whole Number in the Line Ne 210 e 55 
Among the figured Diviſions, look for the Figure of y your Nu? 9 
count ſo many tenths from: the long 
Diviſions on towards the end Aer the Rule, as the Units in the foe 4 
_ Figure amount to: Then for the third Figure, coum from the lag 9 
Tenth ſo many Centeſms as the Figure "hath Units, and fo likewiſe e 
che fourth Figure, _ ow the laſt Centeſm ſo many Millions ( Y 
* Thouſands) as the ſame th Figure contains Units; this donc, e 
| Lin 55 the 9 where t 91 Number propounded is e 0 a the 2 

e of Numbers. ö 

Te Number given being 125 to rd the Point on 
bet dotb repreſent” they ſame. OOO OO 
© Therefore according to the Rule, yang the 15 Th 
Number, I take the Diviſion at the Fi rio in the rin of the N i 


forthe firſt Figure; then the ſecond being 2, 1 count.two' tenths. -Y 
from that 1, and t —2 the Point rep een 12, Where cor mmonl 2 
there is a fall _ Ochter, been, 1 is off often £74, uſe.” 2 0 J 2112 N be 1 


the Point reproſning 144 were rogue wh foul ges . 1 1 


For the firſt Figute tir the Number W = ri 15 belly 10 i 
middle x ; then for the ſecond Figure which is” 4.4 ae (Eris 73 
wards, and from that Tenth I cotint 4 Centelins, or p ww @ 4 1 3 
ther and that is the Point repreſenting 144. 8 « 5 5 e 9 1 . 1 

To find the Point repreſenting 1728, felt 1 as before) for 1000 Erake © 
1 in the middle of the Line ; ſecondly, for.the ſecond Figure bein _ "I 
- Freckon ſeven Tenths onwards, and that is 700 4, thirdly, forthe Tl Þ 
Figure being 2, I reckon 2 Centefms from the 7 ＋ enths, which repee-s © 4 
ſenteth 20; and then Sand, 2 for 8 you may reaſonably eſtimate 8. Mi. 
lions, or thouſand om the laſt two Centeſas, and that Poing 
laſtfound will be the Po Point repreſenting. the Namber , CARE 


75 ford a Fraffion; or-broken 3 way 


rh, 


T3 \ £5658 260 


* 


2 r 1 


PR 


2 5 


2 1 8 4 
4 4 - * 
4 N beds te, 


PST: % q N * * 
\ 4 or ä 8 *. 
ETHICS * 


* * 1 144. "The, We "of Gunter! ; oy "gg 105 . 
ther Inches, 1 Feet, Yards, Ferches, or of any other Denomination; all | 
© | other e muſt be redue d into Decimals; and being thus conſi- 
*% der d. they are expreſled as Whole Numbers upon the Line. 

= Nee, at the beginning of the Line one tenth of any In- 
teger, punks 2 . —. muſt be two tenths, 3, three tenths, & c. and 
chene middle, one Integer; 2, two Roar, . and the $0 at 
"A che end muſt be 10 Integers. TIER i he | ) 
Baut if one at the beginning be one 1 one inthe middle 
* uſt be 10 Integers, and 10 at the farther end 100 Integers, and all 
6 "the intermediate Figures, 20, 30, 40, fo, 60, 70, 80, 90, fo 0 
. if | ; and every 8 Diviſion between, as 21, 22, 23, 24, 25, 
Fe, "fngle Ip Integers; and the ſhorteſt of choſe Diviſions, tenths . 8 


e Integers ; an o in erden, a8 n Ks e 2005 10, 09%. 0 
doo, 190, 1000, 1000, Se. 1 


55 OB. I. Zwo Numbers ven, to find 4 third 9 dee. ; 
tion, and to a'third- hg gon, , thi Sc. ne 


hy Example. Let;the, two Numbers Moen 26:3 be. tt 7 Which it is 0 
1 apo to find a third Proportion Therefore —— rform- 
ance hereof by the Line of Numbers, extend che Compaſſes —. one 
of che Numbers given to the other; this done, if 1 apply the ſame 
eps either upwards or downwards from either of the Numbers che 
eb \pgun gunded, the moveable Point of * will fall 955 f a 
3 Foportional required; and ſo the { ren being apphy d the ang | 
a from the third, the moveable the Compaſſes will fall u 
che fourth Proportional, and from 4 i art to a' fifth, : &.. and ho 
more, as "ad po u pleaſe; for if you extend the Compaſſes from _ to 4, and 
tun the 1 es A e with one Point reſti f the movea- 
ein will tall on 8, che thigd Proportional, and from 0 16, Ta: 
"3 x60 32, Nom 32 Fa 54, and ſo forward. F v 
On. N. One Number bej Sues to be multiphy'd anther Number, 
5 ute Product. * / if 4 

70 reſolve this Queſtion Arichinetically, whether by Natural or 7 * ; 
| aficial Numbers, the Proportion is; 25 As 1 to che egg, ſo is the 
'\ Mulriply er to the Product. f 

Beanie. Let the Multiplicand 8 be muldely a by x the Multiplyer; 
ge the Cam les on the Line of Numbers, from 1 to the Mul- 
{iplicand; the fame extent being apply'd the ſame way from the Mul- 
| er leans the moveable. 4 hy to fall on the Product; for if you 
2 extend the Compaſſes itom x to 8, the ſame extent the fame way © 
A . War e to 49+ And: fo if you would now eee re: 


WP He 


1 en WE 


f YE" * IEP ** , 
5 * 12 


0 Y 1 197 7 
Fo | "v4 Ute PR Günter N "= 
Nuniber by 8, as the Compaſſes now ftand, it is but placing ons Dp 
in any Number iven, and 1255 moveable Point wilt fall nyt "hep AF 
duct; as if you place one Foot in 5, the other will falt in 72, eg 15 * 
from 8 it will fall in 64, And from 7 to 56, and from 6 to 48 The ex 9 
om 10 at che further . of the i 


tent of the Compaſſes may be taken 


Lines which you may call 1. gf e 
PROB. II. Ont Nuiiber being gives to b v 5 . Nukes, 4 
i find the Quotient. * * 45 


For the Reſolution of this Problem, the Projbatitesd is bus: As the | 
Diviſor is to 1, ſo is the Dividend to the Quotient. 

Example. Let 40 be the Dividend, and let the Diviſor be 8; therefors._ 
extend the Compaſſes on the Line of Numbers from the Diviſor 8 to ; 
this done, the ſame extent the Ne way ſhall re from the Dividend || 
40 to the Quotient which is 3. 

Another Example, Let 750 0 a Number given, to be divided by 253 
therefore extend the Compaſſes downwards from 26 to 2, thon.applys 

ing that Extent the ſame way from 7, the moyeable Point will fall 
uam ge- which is the Quotient required. 
4" Nu to know of how many Figures a Quotient ekt; to confert. SF op" 2 

It will be neceſſai Weener how min! nes the Divifor way 4 6 
written under che — cording to 5 nes of Di Yilion ; for A 
ſo many Figures ſhall the Qu fit be 6oftipo oo. Te i 

For Example: 12231 5 5 given to be aride by 27, which fü! | 
Number may be written, according. to the Rules of :Divi "ha 42 I 
times under the Dividend; therefore che ns Gall co of "ry 1 
| Figures, and ſo of any other. 5 2 Fr 9 I 

| L 10 abs ok 1 2 A. 449 * 42. y 
PROP. Tv. Three Nasr, gots; to fod # fur mis Act Pr 

. is the Rule of Thret Dirt. . r pr v SH 

Io reſolve this Problem, the Proporti 3-15 . 7 $948 ft Lum. 
ber given is to the ſecond, ſo is Ne ied umber to es fourtn. 

Jo perform this on the Line of Nambers,. you muſt expend th 5 4 
| paſſes: rom the firſt Number or Term given, 1 the ſecond BA wa I 

that Extent being apply'd the ſame Way from the chied Term, 4 


cauſe the moveable Point to fall on the fourth Ferm une. _- 4 4 
Example, I che S e of 2 , Circ 127 Diameter 5 
5 Fs be 22 inches; what Circ ne Wil A e ole; ⁵ 


ameter is 14 Inches? en 4755 122405 0 1 
Ik berefore ko 854 the Compaites 10 cn 2 Numbe r from 8 70 2M 
che rf part chereof, unto 14 in the e ſecond; 105 ns the ſame Rs 


* 4 7 1 : me "OS * 4 N 24 RK FG f 
a p 4 e 1 4 * - * ac? P% * {> On da 4 N 
y 2 = | >. * ** \ COSTS WR TR. % 2 * 2 be 24 "7 . 
1 Dp 3 _ _—_— 5 +. +4 ” — * oy * en 1 * + 1 e 


— 


N 4 
© if 
„ 2 3 | 


E 
* 


Fa 
0 


» 


= 
8 1 


4 FE "The Uſe of Gunters Scale; C n 
being TOR 'd 50 fame way from 22, will make tlie moveable dont to. . 
= Hall upon 44 Inches, the Circumference required. 

> Example 2. Let the Circumfęrence of a Circle be 22 iche 400 the 
3 Diameter thereof 7 Inches; ; how much ſhall the Diameter of a Circle 
be, whoſe Circumference is 44 Inches ? 
Extend the Compaſſes downwards from 22 in the ſecond art of the 
Line, to 7 in the firſt ; which done, that Extent being apply 4 the 2 

Way from 44, will reach to 14, the Diameter loughe. 4.71 


PROB. V. Three Numbers given, 0 fund a fourth i in an VR . 
(or in the backward Rule ef Three.) 


þ To ow —— Problem, the Proportion As the third Number is 
do the ſecond, fois che firſt to the fourth. .- 


Example It 6 Men make a Trench i in 45 Hours, in what time wilf : 
as Men gut ſuch another? 
© To perform this by the Line of Numbers, extend the R 
from cke firſt of the Numbers _ to the third; having hy th the ſame 
E Penomination: This done, if the Extent be a pply'd ba4Tkward * — 
che ſecond Number, the moveable Point will fat upon the ſburth 
Number required: So that if you extend the Compaſſes from 60 ts 40, 
(thoſe Terms being of the ſame Denomination, viz; of Men) 45 
dane, the e being 2 backward from 45, will reach to 67, J, 
the fourth Number you for. I conclude therefore, that 40 Men, 
= ol 3 25 as mich? 10 67 Hours. 35 a pak, 25 6⁰ Men will: Mp in 


1 mon *. Three We, givin; i ful fart i onen Tr 
Tue Uſe of this Problem is in Proportion of Links to Superficies, or 
of Sugerfices to Lines. Now if the Denomination of the firſt and ſe- 
cCond Terms be of Lines, then extend the Compaſſes from the firſt Term 
do the third of the ſame. Denomination ; this done, that. Extent being 
apply d twice the fame way from the ſecond Term, the moveable Point. 
Will ſtay upon the fourth Permit quired. 
= Example 1. If the Content of a Cirde whoſs Didineter i is 145 Faites, * 
1 wo 4 3 what will the Content of a Circle be, Whoſe Diameter i is 
28 Inc 
FX Here 14; and 26 bayiog the ſame: e viz. of Lines, I 
1 £ ' extendthe Ootmpaſſ es from 14 t028; then applying that Extent the 
ame way from 154 twice, the moveable Point 'will fall on 616; the. 
fourth N fought; that i 1 * m 114 to 308, and from 


ey 63G. * | 
—_——.. 7 . 2 1 , D. 
=_ - x 15 * 4 £4 Fe. 4 w.7 >. , 2 4 Ys 181 2 3 PY » 3 . © 4 * * 8 — "Pp 4 = i ut 
y * ** ” - 
5 1 * x* 1 4 * * 8 K * " .* as 
** OT * * * 23 1 . * _ , 
E. * - ” p - Pa : " Y 4 
* 47. 4 * ** x . ye LW ai Pa” 2 xn \ * . ag ” . \ 1 
„ mn a # - © 8 . 93 Nr. ! , 

_- 4 : —_— mn” * 3 Fn - 1 <> . * 
* q "= 8 


9 0 % 2 > - 
* I . 7 $ —— 8 
2 x A > - * 
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* 1 


ſpace between the two ae Terms of the ſame Denomination into 


Conte 


ef the Line of Numbers, 


L 
lakes mw” 
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_ 
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- N a 4 — 
xi ad # WE. 
- 1 1 * 
3 9 "i 4 
* 1 „ 4 * . 
a 
L o 
* 


o 


But if 1 e De 


on the Tine of Numbers, unto half the Diſtance between th " 
third Term of the fame Denomination; ſo the ſame Extent will reach X38 
from the ſecond Term given to the fourth require... 
Exaniple 2. If the Diameter of aCircle, whoſe Area is 154 Inches, Be 
14 Inches, what Diameter will a Circle have, whoſe Area"is616 Inches?" | 
Divide the Diſtance betwixt 1 ſ4 and 616 into two equal parts, then 
et one Foor in 14, the otherdhalt Tegety eo ̃ Pö—A 0 
PROB. VII. Three Numbers given, to-find a 4th-in 4 Triplecate Propertien : 3 3 
The Uſe of this Problem conſiſteth in the. Proportion of Lines and 
„ eee 1 zl e LD add ad 
If therefore the firſt and third Terms have the. D inatiowof MN 
Lines, (as the Diameters of one or Ee Rho 80 Bodies 5 the 
Compaſſes upon the Eine of Numbers, from the firſt Term to the 
third; this done, and that Extent apply d three times the ſame W 1 
from the ſecond Term, will cauſe the moveable Point to fall upos tlie 
fourth Term required 12 10% ee id HW eie ror non us 
Example 1. If an Iron Bullet, whoſe Diameter is 4 Inches, weigheth- 
9 Pounds, what is the Weight of another Iron Bullet whoſe: Diameter 
is 8 Inches? c 
Therefore extend the Compaſſes on the Line of Numbers from 4 to 
8.3; and that extent — * the ſame way three times from, the or ³ l 
able Point will firſt fall ũpon 18, then from 18 to 36 and laftly, om 
36 to 72, the Weight required. ; | ( ?. 
But if two given Terms be Weight: or Contents of Solids and tle 
Diameter of a Sphere, or Side of a Cube is ſough:, then divide- the 
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* "ths wt in the felt part; or rather teckon 10 at ts pO 
% 0 bd © then both N06 an Ar will fall backwards e the - 
3 it Ih Ale, in 141 dart f th {3 LING but Sep dad odd, then the 


N Ing 5 Rule the Sq quare Root 945 9 je be ping 3 the e | 
7 of 444 4 9 853 ey Prag, Root 7 with be 75 ; hy 2 


„ 


1 
* 

1 $4 
IF 


en 05 M. To "find rhe Cube Root ig Number abi 100000000, ! : 


The Cube Root is always the firſt of two mean Proportionals, {be- 
tween 1 and the Number given, and therefore will be found by divi- 
7 wy the Space between them into three equal Parts. And to find 
bow many Figures will be in this Root, you muſt prick over the firſt Fi- 
FX 5 Sue, the fourth, ſeventh, beginning at Lehe Righe-Hand ; and ſo ma- 
4 Ay prirks as you: find, ſo many Figures muſt be in the Root, which | 

- No may be cafly found, with theſe Cautions : Me 
" An If the laſt prick fall on the laſt Figure towards the Left-Hand; then 

1 at 1 in the nüddle of the Line, and then the 

8 nn will. both fall: WE AI fan I0 at _ end of the 


1 3 5 s 74 1 the laſt Prick fall . laſt rige but een the Lefe- 
d, you ma p- at 1 in the begin e e and 
Eh hrs econd part of eee thaw: will EINE. | 
in the firſt rt of the Line. 
Ik che laſt Prick fall on the laft Figure he two, 9 place the Unit 
at 1 at the end of the Line; and then the Cube and Root willbodrfal 
| Backward, and be found the ſecond part of the Line of Numbers. 
Theſe Notes being obſerved, the Cube Root of 1728, will be found 
to be 12; and the Cube Root of 15576, will de 26; and the Cube 
ont of 438956, will be found 763 and the Cube Root of 20045 


> Re. g! the Cube Root of 1139625, wilt be 8 ; 


'P R OB. X. "Tg to vark « Proportion in Sine aloe; ; or, thre Sines o hin 
b given, to find. a fourth Proportional. 

Example, Sine 22 47 to Sine a7 30 ſo is Sins 237 16 Ms 4 
Sb 3 e 3 1 
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e is-wrought: on che Line of Sines, a8 ins 
blem is on the Line af Numbers. Tale the Extent from the S, 
22 45 on the Line of Sines, to the Sine 45 30'; ; the ſame Extent ./* 


ſhall reach the ſame way, from the Sine * IF to th ee 
48* 50, the fourth Sine required. 
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pROB. XI. He # nates je or es ents «low or, thies Tits | 
AN aggro 6-49 ap erer Prepares Tang 1 | 7 ye j; 
E Mt 


— As Tangent * ac. ge min. to ae by deg. 9 5 ſs 5 I 
0 


is Tangent 9 deg. 8 min. to the fourth Tangent required:”” . 
This Pro Sur, is  wrought- on che Line of Tangenes, as the former 3 
problems on the Line of Sines. MITY 


Extend the Oomꝑaſſes on the Line of Tangente, from che . 4 5 4 
42 deg; 40 min. to the Tangent 15 deg. 20 min. the ſame Extent thall "3 
reach the ſame way, from the Tangent 39 deg. 8 min. to the Tang: Y I 3 


13 deg. 35 N * ane e486. 
Example. nt T 585 to angent "x5 is Tangent 
47518 , a ee Tan gent required. 5 N | 225 2 M .h. 


On che Line of Tangemes, the Tang as above 45%; increals from 
45 to 46*, 47" to Fo', 60", Ge. backwards towards the beghining of the 
Therefore in working this Pr „ the ſame' Extent that 
reaches from 14 #58, to 39% 15 ſhall reach the contrary way bm 


47 18, to/74* 100, the fourth Tangent required;- (7? 235 - 05.54 
\ Example 3. As T angent 21 30', Mee 37" 20 5 e, Tanger 
42 * 40 10a fourch/Taogen R nn 24 
5 ' The ogg, from the Tar 5 15 21 hy - 30 fin. ro gh to ge Tangene TY 
deg. 20 min. if apply d way, from Lins: The 2 deg. 40 min. 
will fall beyond 4.5 deg. at the nd of © the Line 255 1 remedy. ol 
this Inconveniency, having the ſtance between T Os, 21 30 . 
and Tangent 37 ans, | 20 min. place one Point of your Compaſſes in che. 
Tangent 4 deg; and let the other Point fall backwards towards the des” = 
ginning, of the Line, and it will reſt on the Tangent 27 deg-20! min. 
This Point let remain fixed, and cloſe. the other Point which ſands in 
45 deg. to the Tangent 42 deg; 40 min. chen a alt this diſtance, place. Y 
one Point in Tangent 4 * the other will e PR Ten, 1 
60 deg. 45 min. requires, - 38 E 5 5 A parts 1 5 
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Benne 1. a Sine 22 , taSine-377 1 0's Fo is Tang 09" 40 
” a Fox Tangent . | 
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8 Arne Kate ee es deg. 30 min. to 251A; 
_ in hall teach on the Tangents from 19 Guy keg min. to 22 d 
3 * 27 min. required. Sr r . Wa 
= Example 2. As Tous: Compl. 609 15% fo Sie 56 473 ; þ 5 the Radio 
A to 2 Tangent required. 
© © © Becauſe there is a Tangent i in the firſt ahics of the Proportion, She 
3 likewiſe. a Tangent in the fourth, therefore this Proportion muſt be 
cChang d by puting Radius in the firſt Place: and inftead of the Tang. 
Compl. in the firſt place, take Tangent 60 deg. x5 min. (if it had 
been a Tangent, you muſt have taken the Tang. Compl.) and then the 5 
| Proportion will remain thus: | 
93 — to Sine 56⁰ 45; four + Langen 6o* I5\ to the Tangen | 
uire | 
& The Extent. from Radius, Sine 90?, Ac iber 56 47 on che Sines, 
1 hal reach from Tangent 60 15, to Tangent FF" 40 required, __ 
Eerample 3. As Radius to Tangent Compl. 60* I5'; J fo. 42 Tanzen FF" 40. 
IS e Sine required. 
IX? This: Proportion muſt be chang'd, becauſe there is Radius or Sine 
20 deg. in the firft Place, and a Sine required. Inſtead of the Tang. 
Comp 5 50 deg. 1.5 min. take the Tangent 60. deg. 15 mini and put Ra- 
Gain the 7 Third Place, and ſo the Proportion follows : 
As, Tangent 60 deg 15 min. to Tangent 55 deg. 40 min. ſo is Radius 
ao che Sine ſought. —— the Extent from the Tangent 60. deg: 
If min. to Tang. 55 deg. 40 min, ſhall teach from, Radius, or 008 * 
eg:. 60 Sine 56 deg. 45 min. required. 1 2 8 K 1h 
5 PROB. XIII. How to Mork Numbers and Sine, rogetBie. 


Example. As 56 70 106; ſo is Sine 290 30” to. 4 Sine requirep.. © , 
= - ” > Pxrend the Compaſſes oh the Line of Numbers, from 56 to 106, al 
Ws 1 25 Extent ſhall reach tlie fame way on the Line of Sine from 29 des 
= . to 68 deg. 30 min. required. W. | 


: PR OB. XIV. How 10 Work by Ne ad Tangents bebe, 


Bram le. As 202 to-52 ;' ſo is Tangent 730 5 to Tangent required. 
The rae on the Line of Numbers, from ie to rr, 
= theibmeway-on the Line of Tangents from) 2 min,. to the 
= required; but-the Compaſſes ——— 60 al e ond the end 
1 of che Line, therefore this Defect muſt be remedy d, as in the third 
* 3} * Example, Problem XII. by placing the ſaid Extent in Tangent 4% deg. 
| anddcertin * Point fall backwards in the Line, which being 
> Hxed, clole the other Point to 73" deg. 52 min. and then placing your 
Gemailt in in 45 deg. the movcatble Pont all fall on A deg. 
0 min. che 1 2 a ee 
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wes III. Te Deer gien and Uſe of the Sinical-Quadrane. MY: 2 = 

HIS Inſtrument is commonly made of Braſs, Box or Pear- 0 py be. Z 

1 Quadrant or xiv part of a Circle ; the Limb these 25 

* divid into 90 equal Parts ox. Degrees, is "numbered with 10, 2% 

20, 40, Sc. unto 90; 5 alſo divided into 8 equal parts, - which are 1 

* ints of the Compaſs, and dothe repreſent any of them an- the 1 1 

ing as the Nature of the » Queſtion requiteth. 3 "43 9 

The two Sides thereof are commonly divided into 60 (or ſometimes | | 2 3 

into — oo) equal parts, and numbered from the Center with 10, 20, _ 

O, Oe. * C 1 2 

f Likewiſe there is an "I that nies upon the Center af iir 

Quadrant, and reacheth without the Limb, always divided with the 

ſame equal parts as the Sides, and numbered as before. 2M 1 

And from thoſe equal parts on the Sides, are drawn Parallels Glenn. 

| out the whole Superficies of the Quadrant, crolling, one another at 
Right-Angles. 

And the Lines of Eives and Tens we commonly prick'd for Dill. 
on ſake ; which ſaid Lines and Parallels do repreſent the Sines and Sine 
Compl. of an Arch (divided into equal parts) 1 ſuppoſe is tue 5 Þ y 
reaſon why it is called a Sinical Quadrant] 15 25 3 o 

But here note, that theſe: Parallels that proceed from the Side AB,. 

- (in the Figure of the Sinical. Quadrant) are for Diſtinction called Sin. 1 - b 
cal-Parallels ; and thoſe Parallels that proceed from the Side CD, are 2 2 "© 
- Called Co Sinical Parallel. 3 A 
Nov theſe Diſtin@ions bein obſerved, we ſhall proceed to the Uſe, 
in the Solution of ſeveral Problems in Navigation, and in working 8 a 
Traverſe at Sea, Cc. 


'PROB. 1. The Courſe and Diſtance being givem,;zo ii the difference 
of Latitude and the, Departure from tbe Meri e 3 | 1 
| Therefore fil our the Ei th the fifth Rhomb, which being dong 


find the diſtance — which is 45 ues; and in the Sin-. 
cal- Parallels you il find the Index to, cut 25 Leagues, which is 9 


difference of Latfrude, and in the : Co-Sinical Fanal, it will cut 374 4 


which is the departure. 
Latitede being given; 1 
D Meridian. _ 
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4 * 4 The Uſe vr the aka- Nu. my | 
7 NN 45 9 it doth Interſecł the Difference of Latitude in he © See Fe” . a 4 : 3 
rere; and at this Polition of the Index, look in the Limb, aud ie 
Fou will find the Courſe to be the fifth Rhomb which "was rege, 1 
And where the Sinica! Paralle! of 25 doth meet with the (Sin Fas 
rallel under the edg of the Index, that will ew you the Bren, 3 A 
« _ from the Meridian 37 4 Leagues on the Side A 8 1 
PROB. v. The Diſtance run, and Departure ors 2 Meridien being #F : i * 
wen, to find the Courſe - and. Difference of -Lattude, -<*7; 7 
Diſarce 45 Leagues, Departure 37+ 2 „ 3 1 
f ft, Find the Diſtance run on the Ipdex, pu — that to 5 Dine} 9 
ture in the Co-Sinical Parallels, and that Point thall cut inthe Fries, A q 1 
Parallele the Difference of Latitude 25 Leagues, and the Edg of the 
Index ſhall ſhew in the Limb the Courſe, Wing * n 5 
| which was required. . 

— FROB. VI. The Difference of Latitude, and Departure, | 4 
ridian being given, to find. the Caurſe and Diſtancr. > 
df of Li 25 Leagues, Pepi, mh Keb, þ 
Tv Top, Find the Difference of Latitude in the Margin of Sinical Pas 1 
Fulle and alſo the Departure in the Margin of the en Pareliets , + 
and note where thoſe Parallels meet eachother, in t Poi put the. 
Index; then on the edg of the Index ſhall be cut 45 Leagues, the Dif- 
tance, and onthe Lamb he edg of the Ea they. ti fifth Went 
which was required. 3 
PROB. VII. To know how many ed ou muſt ſail aon any , Parke 0 
the Compaſs,” to raiſe or depreſe 4 Dare 7 Latitude 9 the 2 
Sivical-Quidrane. $ _ A 
To perform this, ybu muſt lay the luder u Mn. the Poiog of 8 = 


Compaſs, and ſee where the Sinical Parallels of 20 Leagues (which is 
one e in the Equinoctial) doth interſect the edg of the % Takes there 


will be ſhewn the quantity of Leagues you muſt ail, to * or 
1 * IV upon any Point of the _ * - 1 Y — ' of 
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or depreſs one Degree of Latitude, and that Point, on thie Indes ill! 
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> cher ar ix cee de fall eben 
ime, or Hours which theſe —— D mad | 
Clock, e thn Tot min zen ofthe Clock, 4 of the Clock, 
RE commonly hove every | 
Rd and fourth Columns ſhew the Laos, Half Kat, 
kat the Ship runs upon any Courſe in the ſpace of 
® fifth =outle ſteered by the Compdbs, but the © 
1 be ne makes, is left to the Diſcretion of the Nala , + i: 
A is, and .aHo havi a 
he Oourſe be large or upon a Wind. 9 
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"Tin 4 a x Traverſe 6 the WP nt cv 8, 


8 My Thus much for the form of the Log Board; ard the be. 
 _ Ungdown the Courſes and Diffances thereon, Now erbat Wie, 4 by j 
- how to take off (as Io 15 bs; 5. 8 1 the Log Boar, there- 55 V Ons 
to compute the Ships true Courſe and Diſt the Sinica! | 
725 98 Inſtrument or Arithmerical Sine 4 * 's 2 
-*Tis uſual for the Maſter, His Mites, andall orhers tg 
GAP a Keckoning of the Ship's way Lied Day at Noon, 
ip is at Sea, to take an account of the ſeveral RUN upon the * Board 
 W..-.4 0 10 bod rs laſt paſt paſt, taking notice of the Wind, and other e 
4 4 Mowing tor every Knot and Half Knot, 1 many Miles and half Miles. * 
-_ _ .. run In one hous and four times ſo many in a Watch or four houts ; And 
becauſe? tis uſual to heave the Log but twice in àa Wach, or 8 
hours, and the Courſe ſet don accordingly,” therefore the Knots auc! 
Half Knots upon the Log. Board for each CO muſt be added” together, 
and the Total double, gives the Number of Miles upon each reſpeftive Y 
Courſe : As for In "Al in this Example in the Table, under the 
Lettets H, K. HK, G. 1 in the firſt Line, you will find 4 Knots: NE. "i 
Which om? doubled; pi give 8 Miles, the Diffance upon chat 17 
But know for the more orderly working the 24 Hours Nun, 
venient to frame a Table, after the form of this hete annexed. he "= Y 1 A 
| The Operation of theſe Traverſes by the Sn ee, „ = 
1. The firſt Courſe is N. E. 8 Miles, the Wind 1a - therefore la _ 'Y 
Index upon the fourth Rhomb, or 45 from eile en you ſhall = 
the Diſtance run 8 Miles upon ths Index, to interfeC ar 5 Zin the Sin. 3 ! 
cal Parallels, which is the Northing, and is to be placed in the N. yoo 
lumn, and to cut 5 ;̃ in the Co-Simical Parallels, which is the Eating 
. — in the E. in and the reafon why the Differeneg of 


| tude and Departure, now found by the Sinica! Buadrant, N 
N and E. — is decauſe the Courſe is between = 1 


1 A of 
* 7 Table of the Northing, Sout 13 3 „ 
1 < Fs 7 281 W = 
1 9 2»; - 
A . 5 2 * * a 5 * be 
- 1 92 | * 1 l 
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Fin 
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5 ee 0 * _ . 
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24 |. 


vs "To wojk d Traderſe by the Sinieat me” 


. The ſecond Courſe is Eaſt by North 19 Miles upon a Wind, the * 
7 a ſteered is Bal North-Eaſt the Ship lying within 5 + Points or 
© the Wind, ang allowing one Point for Leeward way, the true Conrſe 
1 as before, E. by N. Therefore Place the Inden · to the ſeventh n 
1 - 780 j from the Meridian, and by 19 Miles, the diſtance, there will 
1 5 hn: + Miles, in the Szzica/-Perallely, which is the Northing and 
| Miles in the CoSinica, which is the Eaſting. 

ag" The Third Courſe is (allowing, as before, one Point for Lad. 
way) Faſt a Point Southerly, and the Diſtance 24 Miles therefore 
8 the Index * 7 Points, or 84 deg. 4, and by 24 found on the Index 
mall be cut 2 3 in the Sinical Parallels, which is the Southing, and 24 
- FR, inthe Co Sinical, which is che Eafting of this Courſe and Diſtance. 

And what bath been faid of theſe — Courles, the ſame is to be 
_ underſtood of. the.reſt in the foregoing Table, giving the ſame Allow- 
ance as before, the Ship being ſtill by a Wind, 
| Having thus therefore, accordin to theſe laſt Inſtances fühlte North. | 
| "ing and Sourhing, Faſting, and Welting of thefe ſeveral Courſes and Dif; 
e placed them a their proper Columns, ſum up the Miles in 
3 Colamns, and orderly ſubſcribe their Total, as in this Example. 

B+ Sum of the North Column is 26 Miles, of the South Column 

; of rhe Fat, 66/44 and of the Weſt, 9 Miles. 

e compare the North and South Columns together, and alſo the 
25 and Weſt; and deduct the leſſet from the greater, as in the fore. bh 

ys 75 Table; The Southing is to be ſubtracted from the Northing, and 

eſting tom the Eaſting; the Remainder Northerly 13 5 Miles, 
- Is the Diff-rence of 1 the Refidue under the Eaſt Column, 574 ＋ 
Mites, is the Departure to the Eaſtward of the Meridian. 

And if the direft Courſe, and neareſt Diſtance from the place where 
the Ship began this Traverſe, to that where ſhe now is ſuppoſed to be, 
were required, tis readily computed by the Sinical Quadrant. And, 
td perform this, find where 13 + in the Sinical Parallels interſect the 
cal Parallel of 55 + and bring the Index to that Point, and by 

= op Index in'the Limb ſhall be ſhewn the be aye of the Courſe, 76 deg.z 
or Points from the Meridian, viz. E. by N. and the Diſtance run 

pound on the Index, will be 59 Miles 4. 

And thus after the form of this firſt Example, you "find the Diffe-- 
= rence of Latitude and Departure from the Meridian, 21 any 3 Hours . 
= Traverſe, and likewiſe reduce it to one Courſe and Diſtanc 
And what is here in particular applied to the Sinical Salla, the 
mie js to be underſtood of the other Inſtruments, it being only a Repe- 
1 . he 71 Caſe, by the the Courſe and Diſtance given, to ö 
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Difference of Latitude, and the Departure, winch Pan, is orderly. to 
$40 : 4 * i * 2 
be placed in a Tuble, as in the-foregoing Exunpfffe 9 
4 Having ſpoken ſomewhat of the Log- Board, and of the Uſe thereof, ... . 
* I. think it not amiſs here to ſay ſomething of the Log: Lins, and Hal? 
| ? Minute Glaſs. . 5 We; | ht Dales wo FTE : n 
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42 Advertiſement concerning the Lag Line, and Half Minute G "= 


Seeing that the manner of keeping a Reckoning of the Ships W ay \.-_ 
(by our Englih Navigators) is commonly. by the Log-Line; and Halt 8 


Minute Glaſs, there ought to be greatet care had to the truth of hem 

but it hath been an antient Cuſtom. to meaſure ſeven fathom between 
Knot and Knot upon the Log- Line; which way of meafuringhach been 

_ grounded upon a meet Conjecture, that five of our Feer make à Pe 
and a thouſand ſuch Paces make a Mile, and fixty ſuch Miles make - 

2 Degree, ſo that a Degree thould contain 300600; of gur Feet; and © 
one Mile (or Minute) 5000 Feet; and becauſe an half-Minute of Iimne 
zs the 120th. part of an Hour, the Log. line ſhould anſwer to that Pro- 
4 — and be the 1 201h part of a Mile, which by this account id 41 


get between each Knot on the Log- line 24 = 
But this erroneous tation hath been ſufficiently refuted. bB "8 
Mr. Ougbtred, Mr.\Norwmood, and others. 
Mur. Ougbtred in his Grelet of Proportion, p. 13, deth there .. 
poſe 6635 Statute. Miles to anſwer to one Degree upon the Earth, ec! 
Containing 3 280 Feet; ſo that according to this Computation, there 
349800 Feet in one © OE W 
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And Mr. Normood, in his Stzamar's Prafice; doth declare, That (by - +. 

2 worthy and commendable Experiment of his) he fauna Degree of 

the Circumference of the Earth andthe Seu, to contain 367 00 oar . 

Engliſh Feet.” But he further conſenteth, That becauſe the Ship's way + 

' Ts move than dath realy” appear by We Log-line, and becauſe it it more 

| Jafe-to have the Reckoning to be ſomewbat before tbe Ship, together with ⁵ 

the Evenneſs of Numbers to allow-hut 360009 Feet tu be one Degres, 

and conſequently 6000 Engliſh Eeet to be one Minute, or the 60th part 

fa Degree (vulgerly called a' Mile) which Number being divided by 

120, grveth 5o Feet between Knot and Knot on the Log. Line; fo bar 

upon this ground, if a ee? out one of thoſe Knots in halfa | 

Minute, ſhe runneth one Mile (ar the ſiætieth part of 4 Degree) in an 
boar, or one league and one mile in 4 Watch, or 4 hour rn. 

Likewiſe Mr. Picart has lately meaſured the length of one degree 4 

in Pance, and finds it to contain 365 184 Engliſh Feet; nearly- 2. 

- greeing with Mr. Norwood.” But notwithſtanding theſe Experiments, 
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= cellency thereof hath deſe 
= * hs. Reaſon.* - 

3 e ek ak b che Res- 
. 10 be ſuppoſerh-rhis Error hath been lb long received and tole- 

ſhall torbear go mention them, referring 

3 me But I ſhall aſſign one Reaſon more, which Thave obſerved. from 
1 5 1 9 ence, which J hope, Will in ſome meaſure help to prove the 
Truth of Mir. Var goood's Experiment, and that the Log: line (as com- 


5 g = 
a dy 13 = 
4 a a", 
\ . * 
Fe * 
1 Is 1 


E . 3 


"4 I - Thive obſeived, that if a Half minute Glaſs be made of due length, 
according to we Time, that then their Reckonings intolerably out- 
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WS reaſonably well agree with the Log-Iine in their Reckonings; 
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time. Yet notwithſtanding this Concurrence and Aﬀinity be berween this 
. 5 e and ſhott Half- minute Glaſs, it is apparent that t 
N 4 - + Erxors, and therefore to be rejeQed : For I fuppaſe it would quickly 
I appear, chat if the Log: line where of its due Jongth and meaſure, i 
. $0: Foot between each Knot, and the er Glais of us due 
3 - length, accofding to true Time, there world doubtleſs be 2 greater 
F a = 1 and run T. „Truth, ud Navigation be of more cer- 
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wan it is. 
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= - Sothat now it ; doth b plainly ly appeaty by ahi Actantagcioged Obſer- 
F A 2 | zation, M. 7 mag? 5+ — 3 N | 
"I ro. Mr. Vor 5 iment, 4 
e in the Reckonings, is by a Glaſs that is too ſhott by 5 & 
eh kor che true time of balt a minute, or 30 feconds 
But here 1 ſhall give you a Rule, to prove whether a HalFMinct 
Glas be of true length ot not; the way e ir approved to be 
. and what I have many times made of, and can at 


3 — of Nevin, and is thus to be performed. 

Y "IV ads ad and call os 9 aer oc 
3 Ng M366 

B Take; A Baller of any aw — — and. make Galt 

. W Things. Silk to it, nt of it Th [nches in length, from the 


monly divided) may be proved to be too ſhort for true meaſure: For 


-ranthe Ship, an they continually complain, that thoſe Glaſſes are too 
+ Bur 7; they have 3 Glaſs that is 5 ſeconds ſhorter chan true Time, 
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n by my own Knowledg. The Experiment —— Mr. Philips,” 
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5 „ themarictins in their Books of Ration): have.Julticiently- detected 
1 1 Etror, pet this Truth hath not had that Entertainment, as the Ex- 


becauſe Cuſtom hach ſo long prevailed 2 


ou to the Book it 


_ becauſe one Error doth balance another, ung. ſhort meaſure, and ſhort 
hey are both 
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0 Beatem the Pan e. 


5 3 vs ſmall Pin, which is to be faltned o fs 
the Bullet may ſwing freely. 
This Pendalum being thus prepared; hang its Nooſe on the Pin, the 
Thread being exactly 38+ Inches between the Center of Gran, 2 
tha Center o Motion, each of the Swings of this Bullet (being 
{ſwift or flow) ſhall be a true ſecond of Tims, fo that 60 of Cheſs? Anas 
will be the true length of a Minute, and 30 the tue length of hal 1 
Minute. So by this ingenious Experiment you may — which of all == 
your Half. Minutes is a true Glaſs: and if you have no Glaſs, you may. 
meaſure any ſmall Portion of Time by this Experiment; tor half a _- 
ſecond of Time is diſcovered every time the Pendulum doth paſs be 


* Y 
2 
I 5 


Perpendicular, that is ſuppoſed to fall from the Pin whereon the Fen- 1 
dulum doth hang, _ 


nt if it ſhould be objetted, That at Sea, when the Ship is thrown. * F, IH 

to and again by the Violence thereof, that then the Vibrations of the! 1 
Pendulum may by that means be obltructed, and ſo the Swings tos 

A Remedy there is found again this, ObjeQion, by making che - 

Thread 5 Inches ſhorter, and thereto make a ſmall Knox, which -Knot:/ -. i | 
you are to hold between your Finger and Thumb, and then with the 2 = 
3 of your Hand, to cauſe the Bullet always to aſcend to an 8 1 
of 60 degrees (from the Perpendicular) and ſo.ſhall each Swing bee. 
quivalent to thoſe before; ſo that if a Ship be toſſed by the Violence 
of the Sea, yet a Man may make ſhift to A this Experiment, and ta 
meaſure a true Half-Minute of Time without the kelp of a Glaſs. 


Set. w. The Deſcription and Uſe of the Plain hrt. 


N the middle is a Center, upon which there gan occale 22 
deſcribed, which is divided into 32 Parts or Points 28 . 
are drawn ſeveral Lines quite gh the- 


Rhombs or Points of the Compaſs, and upon theſe Lines are othes . | 
cles deſcribed and Rhomb Lines e drawn, parallel to the former. 


Then is the form of the Land poutrayed it, and alſa 2 Scale of. 
gues to meaſure the Diſtances of Pla whats 'Y 


here is alſo a Meridian Line lly Aivided upon the Chart, which... 1 CK 
diſcovererh the Latitude of any 8 The * Uſes follow. . 2 2 i 
5 1. To find the Latitude of any Place upon the hatt. 2 0 
Take your Compaſſes, and ſer one foot in the Place t uirod, ele, 3 
. tend the” other foot to the neareft Diſtance of in Fall ant Welt. Linse, 
n mace that Line cnn cut e 2 i 2 1 
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= 2 3 then ſet one foot Rhee It 1 9 the. Meridian line, it 


And the other foot will 95 1 the ee Line, tothe Latirude = 
1 "IM Place required, | Mes a hs Dad ; 
A by ENS To find the Ditance of one Pla from ts VS C 


25 e required be leſs than the length of the Scale, tuen 0 
your Compaſſes, and ſet one foot in one of the Places, and the 
erfoot in the other place, then with the Extent between your Com- 
85 applied to your Scale of Leagues, will give the me of the 
ſtance of the W) Places. 
ur if rhe Diſtance hetween the two Places be greater than the "0D 


b b ; — ofthe Scale; then firſt extend your Compaſſes upon the Scale to the 


hos length thereof, and with that extent ſet one foot in one of the 
- "laces required, then direct the other foot towards the other Place by 
. of a Scale or Ruler, in a Right line; and if the Diſtance be 
Fern, you muſt turn the Diſtance between the Compaſſes over twice, 
or oftner, until you come to the other place required; and if 
1 1. falle out, that the laſt extent doth fall over the ſecond place you 
muſt then, from the laſt place where the Compaſſes ſtayed, draw in 


. 


A ® 8 the other Point, until it touch in the Place required, and meaſure that 


SE eth directly from Place th 


upon the Scale of Leagues. As. ſuppoſe your Scale were an hundred 
e and if you · turn your Compaſles two. or three times over, then 

is the Diſtance 0 many-hundred Leagues, and that ſmall Diſtance more, 
- which being meaſured upon the Scale, it [oa 15 odd +0, and 
ke the Diſtance required. - 5 


-3.To find wpon what Point ref the Compaſs 0 one "Piece ing from ak 


If from the two Places, *propounded. there be a Rhomb-line that 
lace, then is there no more trouble in it, 
= but to look upon the ſmall Compaſs upon the Chart, and ſee upon what. 
© Rhomb/4 it is they bear one from another. 
"But in caſe a Rhomb-Iine doth not lie directly from one Place to the 
L then extend your Compaſſes from the firſt Flace in the neareſt 
to the next Rhomb · Iine, that you, e in your Judgment 
Lew neareſt a Parallel from Place ts Place, and upon that wore, 


* 


- run your Compaſſes alopg, till the other Point (being at Right-Angles K a 
ich it) doth teach the other Place, and that e is the true 5 
2x of bearing tue one from the other. -- 

S 8 5 N 8 1. To "Keep. 4 Reckoning upon: the Chart of 4 Wack Was, 
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either by Obſervation or otherwiſe, then you are to ſet off your Work 


*.4 
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As ſuppoſe that you fail from the Lt 
ral Courſes and Diſtances, until you have ſome convenieac* zime to al 
alt up all your Work, rs fix the Difference of Late, and your: A 
Departure from the Meridian of the Lizard, The Diflerence # ta 
titude we will ſuppoſe to be 30, and the Departure ta be.50 Leagues, ll 


A we ſuppoſe to be 49* 56! North; ſo that the Latitude that the Ship ©: WO 
is now in, is 46* 56%, and 50 Leagues to the Weſtward! \-# 1 ERS 
ule two pair of Plat-Compaſſs; with one pair take the Extent bee 
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1 
* 


Place, but ſo chat your Compalles may ſtand parallel.to/2 Nang "0 
| Youth Line, which may be eafily found with che other pair öf Cone 
« - paſſes, by trying whether the Legs be equi. di 2" 
And South Line: This done keep one foot © 1 


Point, and with the other pair take the Departure! 30 Leagues from = 
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Ats already - been Nalivered for the Sik en in n the Uſe of 5 
2 ber if you ſet one Point of your Compaſſes in the 
ee whoſe” Earitude | is quien? ap on them in the ſhorteſt Dil 
dane to the nexr Fall and Welt Line, erving where it interſeQts the 
© graduared 3 . then place one Point in chat Interſection, turn- 
ing your rds ot downwards, according as the . — lies, 
mam the Eaſt and We Line, and the moveable Point ſhall * 
_ the faid Meridian the Aan of the Place requi 
Suppoſe the Latitude of Lſbant were required by this Chart. 
I you take the neareſt Extent to an Eaſt or Weſt-Line, and place 
"har Diſtance from the Interſection on the graduated Meridian, as is be- 


* - fore directed, you will find the. Latitude. of jbant to be 48 deg; 30 
1 min. Northerly. e 


3 4 2. Jo ſind t Longitude of 4 Place, ms conſequently the Diffe- 
| = pee of _ 1 9 berwooen- any teu Places ſctuate 
b 1 - wpon the Chart. 


70 find the e of any Place upon the Chart, ſer one Point 
| of your Compal in the faid Place, and e hs: 
3 38 North or South Lin and obſerve where this Line interſects 
7 — and keeping the fame Extent in your Compaſſes 
1 in the on, and turning the Compaſſes the ſame 
Place, whoſe 1 ngtiude 3 is ſought, lies from the North 

a Soo . the moveable Point Tefting in the * will 
the Longitude required. , 
Sappoſe the Longitude of Bor badber were SE | 
*"IFyou 5 the Point of your Compaſſes in the Iſland of Barbados 
in Chart, and take the ſhorteſt extent to the next North and 
ah Line, the ſame at the lntetſection in the Equinoctial, as 
I Jirefhed, Lanes find the * . of Barbados? to be in theſe 
--Charts 60 yer from London. But the Longitude of Places being 
- various, according to the Place from whence it begun, ſome reckon- 
N it from London, ſome from Tenerif, c. the chief Buſineſs will 
3 be to find the difference of Longitudg between any two Places: which 
2 * s thus to be performed. 
® When you have found the Longitude of the two. Plates, if they have 
- the ſame Name, their difference, For if of contrary-Names, their Sum is 
the Difference of Longitude between the two Places. : 
"Suppoſe the two Places were the Lizard, in the Longitude 59 2 . W. A 
--and Berbadoes in the Longirude, 589 32 W. 1 ed key 23, rom 
. * * 53% 9 ts "he Dil Long 
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Sum will be 13 43“ the Tens: of Longitude between * XL 
given Places. Ou ay: 


| 8 To knw h is" Plies bears from another. I OE. "a 
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For the performance of this Problem, lay the Edge of a Ruler FIRES, I 
one Place to another, and with a pair of which of bee 2 
| Rhomb-lines the edge of the Ruler is the Parallel; which being 

 Fonnd, that ſheweth the Point of the Com ile uo places boar ens w 


| from another. 
Suppoſe the bearing of Burbalurs from the Lizard e 
Therefore lay the ol ge of the Ruler upon both — . 
find, that South Weſt ; a Point Weſterly, is the neareſt f 
ro, which is the of Berbadoes from the Lizard, and 
, oppoſite Point North 4 Et, te bury of the Lei. 
a Borbadoes. - + -Y 
* 4. To find the Diſtance of two Places »pon Metcators Chart... 1 7 
0 If both Places be in one and the ſame Latitude, take with your AY 25 Wo 
. BE 8 the length of a 2 of the Meridian at that Latit e, (rakings- 2 | 
alf the degree pb nd half beneath the Latitude) for ſo ok as ms A A 
ſhall find — length between the two Places, fo many times eo leagues © l 
are there betwixt them; but if the Diſtance be great, for Expedition, - 
jou may take five times the length ol that degree, and counting it r 
100 Leagues, proceed as before. 8 
Suppole the Diſtance were required between the Point of Uu; 1 
Cape · bana uiſta in New-found-land.. | 
The Diſtance taken as before about the Latitude of 4%, you em 


find it to be 560 leagues. 
Bur if two places have not the ſame Latitude, the e uinoeklal 25 
add both kane e 


coming between them, ſubtractꝭ the leſſer Latitude out 
| bur if the Equinoctial cometh between t 

ther ſo have you the difference of Latitude between both Places 
Now if both Places have the ſame Longitude, ſo many degrees as. 5 
6 K fo many dne 20 lee 1 
Diſtance. 1 

But if the Places differ both in Latitude and Longitude, then lock 

how many degrees the Diffetence of Latitude 8 fo many de- 


ces of the EquinoCtial take between your Compaſſes; thelf laya Riv Wo i 
to both Places whoſe diſtance you ſeck, and oblerve where theta: . 


r 
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1 7 8 { 


5580 3 or eee . 
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"The Defeription and Uſe of the Globes. 
lei of Laing) and leading one foot in the 


' 000 diſtance, till it croſs the Rhomb of thoſe two Places in ſuch fort, that 
2 "= olle "foot reſting by the Edg of the Ruler, the other carried about, may 

de daf touch the Equinoctial, or other Parallel cut by the edg of 
= the Ruler; then rake with pour Compaſſes the Segment, or part of 
mut Rhomb between that place and the croſſing of the Equins ial or 
= Parallel, which meaſure in 80 Equinoctial, and ſee how many degrees 
mite contained betwixt them, fo many times 20 leagues } is the diſtance 

7 3 55 of thoſe two Places. 

| Or, if that Segment of che ſaid Rhomb be greater than can well be 

= ” wiken with the Compaſſes, take the length of 5 degrees of the Equi - 
*  -nothabbetween your Compaſſes and look how oft you can find that 
4 3 _ length in the Segment of the Rhomb aforeſaid, * ſo any hundred 
leszuss is the diſtance of thoſe two Places. 


x a A the Diſtance from the Lizard to Barbadoes were required, the 


36 45" from the Equinoctial, and laying a Ruler over both places, 
Ul it will croſs ſome Parallel of Laticade then keeping this diſtance 
of degrees in,your Compaſſes, apply one Point to the edg of the Ruler, 
16 thax the other Point may but Juſt touch the Parallel croſſed by the 
Ruler; the Segment of the Rhomb between the Point where the Com- 


2 # I] . Meaſured by the degrees of the Equinoctial, A the * about . 
| 1 3955 leagues, which was required. 8. 
„e 


. 8 5 \ Ore 5 is nothing elſe that will be of any 4 ; in the common... 
: 5 1 Ut of zhis Chart, if theſe brief 1 Aintr be underftood... 
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8. VI. . The Deſeription and Uſe of the Globes. 


"Os 


* Ohler their are two ſons, one is s Terreſriul, and the other 
Czleſtial. 


v4 eee path « on the Supercer of the Body 
* Xe, geicrbel the whole Form and Fa 


esel the Sphere, as Colures, 


9 
1 


ion of the Earth 4 Sea, with the 
EquinoQtial, Tropicks, c. 


1 * Fes 


=» 


8 1 Stars in che Heavens, placed in their Latitudes and Longitudes, 
5 Wes + Right Afecnſons, and Declinations, drawn into ſeveral Images and Fi- 


Ming tothe Fiftions of the 5 with the Circles of 
| 5 We ee ee he 


* 


_ 


Te ſay, and the Interſection by the Ruler and Parallel of Latitude, 


pourtrayed and 


Gere ; 


Equinoctial er bier Paral- Eq | 
-1el,. move: forwards the other alſo Parallel-wile, keeping always that 


„ 
3 
) * 55 2 


difference of Latitude between thoſe Places is 369 46 /; therefore take F 


The Celeſtial Globe hath on its Surface the Codſtellarions of all the 


_ 


* 


- 2 th. Fee * 12 "Ro 
+ * * | 3, * 7 8730 fnith 


2 5% 1 Gaps 


ted by che Sea, wherein are many Kingdoms and Principalities ; a8: 
| Europ , Afia and Africa are one Continent, and America is another. 


with Water; as the Iſland of England and Scotland, and alſo Ireland,” 


that ſhooterh it ſelf into the Sea 5 as Cape Bon TO; or 0 47. 4. 


and opening away to the Sea; as the Straighis of Gibralter that leadeth.- = 
into the Mediterranean, and the Sound that leadeth into the Ba/tick Sea. 4 1 


4 WS 

: uy —_ 

p : - * 1, 

"S . 4 ere, 

"A is 4 * 

wy 7, ERS _- 
* 


- 


-bical Defnirtons neceſſary 10 12 e 449. Ni Wo 
Globe of the Earth is à Spherical Body,” comp MP. 2 


of Earth and Water, and is divided into Continents, Hands and | AF | 2 F 


II. A Continent is a great quantity of Land, rot divided nor „ 


III. An Illand is ſuch a part of the Earth that is envirohed gounssg 


the Iſle of Wight: Barbadoes, e 
IV. A Peninſuls is ſuch a part of Land as is almoſt encotnpaſſed about 


with Water, and is only joined with the Land by an Ibm; ſuch is 5 
that great part of Land in America, called Perwvians, and Morea in Gat: 


Levant. 


VI. -A_Promontory is ſome high Mountain, or great Cape of des, 


Verde in Africa. 


VII. The Ocean is a general Collection OI the Waters, ubich ak.” 


roneth the Earth on every fide: 
VIII. The Ses is part of the Ocean; to whlich we cannot come bur 


through ſome Strait, as the Mediterrantan and. Bait ic Sea. bao” 42 


IX. A Strait is à part of the Ocean, reſtrained within narrow 


X. A Creek is a ſmall narrow part of the en} or NUNS that 8 Ms 


XII. A Gulph is a great Inlet of the Land, deeper chan 2 Bay: thay 


is the Gulph of Venice, and the Gulph of Florida. 1 4 4 


XIII. A Climate is a certain ſpace of Earth and Sea, that i is included. 


within the ſpace of two Parallels; and of them there have been antiently *. "x8 9 2 "_ 


accounted ſeven. 


1. Dia Meroes. A Dia Hener. 3. Die Ae -4 Dia Rhodes. 5 1 3 
5. Dia Rhomes' 6. Dia Boriſtbenes: 3. Dia Righeos.. But now ther? "2 1 
are 24 on each fide of the Equator, ending where the longett Pay” is 


24 Hours. 2 
XIV. A Zone is a certain ſpace of Earth contained between cabin 12 5 2 Wy 


4 
* . . 


TS 


Circles of the Sphere, and are thus divided. | 8 
The Earth is divided into five Feng vis. one Torrid or Ban 


(4 
5-4 


1 


os 1 
— « 3; 4 —— 
one — * f 0 J Ry KS 2 we We 
2 5 Pe * &. 05 a . * . < 9 4 my — 26624 * 
1 \ * 3 SM a * . — CES 
** - 2 „ W 
a — 3 th, 58 4 5 8 82 "38 Hee 4 #44 1% % 
— * & * * Y © Xx 


* — £3 - * c £ __ — 
* . 


V. An Ibm is a natrow. Neck of Land, which joinerh the Fenin. 4 9 | 
| fals to the Continent. ORE» 4 


but little way in the Land. 758 

XI. A Byy is 2 great Inlet of the Land, 2s the Bay ef Biſcq, and "I 5 
the Bay of Mexico. _ 
BD 


” 
: * 9 


A , ” "Che Biblia of the Earthiy Mabe. 

4 * Tonid Zont is that which is on each fide 9 boun- 
3 IR. . ded by thee Tropicks of Cancer and Capricorn. 

. Tiere Temperate Zoner are contained between each Tropick, and. 
=. dhe Polar Circles. 

be two Friged or Frozen Zoner, are contained within each Polar 
| "Circle and their reſpective Poles. OR 


=. -  _TheGlobe of the Earth is divided into four Pars, Vie. | 
_ EUROPE, It AFRICA, 0 
48514. AMERICA 

=. EUROPE is bounded from A/ia by the Mediterranean Seas 

—_ . Eaſt with the River Tarazs, and on the * with the cn 
 * Ocean; and containeth theſe Provinces. 


48 IIA is bounded on "he North with the Northern Ocean, and-on 
the South with the Red - Sea; on the Eaſt with the Eaſt Indian * 
And on Weſt with the Flood Tanais. 
T̃ be Principal Regions are, „ 
Aue Armenia, Aſyria, Perſia, Ching, © a 
* Arabia, 1 Mogul, India, and the 
1 Georgia, | Tartæris, Iſlands thereof 
4 AFRICA is bounded on the Eaſt with the Red-Sea, on the Welt 
1 wich the Arlantick Ocean, on the South with the Southern E and + 
1 Gf n the North with the Mediterranean Sea, © 
RV 1 5 tube Provinces. - 
6 4 RS Barbary,  Fibiopia 
MR . ae Monomotape, Nubia, 
Y The Principal Iſlands are 
r I or T St. Laurence, St. Thomas, "Cape, 4 Verde | 
The nary lands, TOOK . n an Hands. 
- AMERICA is bounded. on the Eaſt with rhe At/ontic# Ocean, 


; on che Weſt with the Pacifick South Sea, on the Noxth * Bounds | 
4 * £ Y and on The Jouth with — 1 Ky 
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"the Names To She i 
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XI. « eo 
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8 Corona Borealis, a 
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by EEC: | ES. * 


"TY 4 . ror ped 


eee 8 — 
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I 
. was 
LL NNE $, B. 


2 Apis Muſea, 
22 Camelion, 


elend Poſition &* the kart . 
ey the Sphere, either , | 


Aided into 90˙3 2 55 
upon the Axis, being two 

2. The . 
8 52 of the Meri 


15.2 


—_ b. Ae Bao ll 1. Teal MY - 2 | 
—_ e 23 18 thin 0 5 
= - 0 0, and azo move and, down up of the Gle 

© © Poſition required; and laced in t | 

b 2 Lenteth an Azimuth, anS$the T ; 

4 5 2 nd Altitude. N ee e ; 

1 25 9 

| . ino a Kalender 

| de 8. ho | 3 * | 


N 
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Thon l. n vhe G ro the TH 12 5 W 
32 de you were ro Tet the Globe to the Late of 55 1 A. : 


*Globs ing in the Frame, move the Meridfan either higher or lower, un. F 7 4 
til 52 doth cut the very Edg of the Horizon on the North fide thereof (te * 
-divided Side of the Brazen-Meridian being towards you) then the Meri. 
-dian of the Globe turned North and South, wy help, of a Mas "= 
en Needle, it tot then reſent the natural itnation of Moy. _— Fi 2» 
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GORE 
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'PROB, 1. 1 g. 17 wy Pla por the Gus; 42 5 2 


Firſt find the place req Tb 14 r the Globe 8, 
* the lh 1 5 & ak 5 x iuſt under the Brazen-: 
ns agai 2 the Es 
u 


"" PROB. In. To ade e of 8 Globe ES 
Turn 2 of the Globe about, till the Place whoſe L 1 
require, comes under the Meridian; then abſetye what * 1 
e en by the Ba Mein, the Number Gr thoſe B 
ees is the eof a place A = | 
e Let it be . er eee | 
therefore bring Rome er the Meridian, which being done, han / 1 
an will cut the Equinodtial in 36, the Longitude equired. * 
PROB. IV. To d abe diflance of any $mo Flaces on the G 1 
To perform this, lay the b of the Deg. on the Nualr. 2 wat : 2 3 
tue upon one of ihe uired, and note 2 
contained begween them , 5 is the Diſtance! tween the ſaid-Places, - 
_ Example, Let it be required to find the Diſtance between London and 


rg therefore lay the Quadrant of Altitude from one Place to anorker,. 

and yo u will find 130 to be. intercepted bermeen the aoreſaic d 

a whil is the Diftance between London and Rome. . BY 1 In A 

 PROB. v. To find the Pofitions of Placer vat from 1 e 7 I 
Fit ſet the Globe to the Lat. of ons of the Plates and 


bring tho 2 
Place under the Meridian, and extend the 4 af Altitude, being nes! 


over the firſt Place to the other Place, and th the Quadr..th rein, 3 
du on en the Tofition that e don ee onen WE 
of Brat 5 * 883. "158 Wn 


9 


2 a I n 
- = N e | 


5 a A* 
2 +. x 8 oy 
* a ts. of «3 


Fr 6 


. l 3 


e ant. 


Fut find the day Az 8 5 ths RIF a the Horizon, and. 
| right againſt it y. — find the Sine and Degree in which the Sun is. 
E > Example: Let it vired to find the Sun's Place on rhe fifth of May. 
10 ing WS he 91 5 fifth of ay in be Kalendar, and right againſt it 
lich is the Suns Place chat Day. *, 


* wilt find 25 degrees in Taurut, 


= 


80 vil. How to Ploeg abe ie of the Hout-C ; 
1 1 xls of n in the ar. 7 Re | 

The Pace of the Sun found Cas in the laſt Propoliion) you muſt find 
4 War degree on the Ecliptick line of theiGlobe, and bring that degree to 
3 "by 5 a Brazen-Meridian; chen ſtaxing the Globe there, turn about the Inder 
e the Hour Circle till in 8 ul upon the upper Line of XII in the 
e e which being the Hour-Gircle i is rectified For that Day. 
L 4 ROB. V II. To fa ov Time "of the Sar? s Riſing and Setting.” 
| e Hour-Circle reAifted, del reel ſer. to the Latitude, 


= " turn the Globe Abe till the d ree 5, 8 the Sun is, cut the 


4 Faltfide.of the Hortzon; and then c upon” the Hour C- 
=” cle, the Index will ſhew you the Time oft the us ug: And the Globe 


Y | being turned about till the degree of the Sun cut the We fide of the Ho-- | 


nie the Index will ſhew you the Time of the 1 
1 Let it be required to find the Sun's Rifing and Setting 

3 of May; in the Lat. of London, the Sun being then in 25 of — 
Fut, find the 2570 deg. of Taurur in the Ecliptick- line, which being 
1 turned: to the Faſt. part of the Horizon, you will find the Index point to a 
quarter after four of the Clock; the ſame Point of the the Now being 
turned to the Weltpart of the Horizon, vou will find the our Index 
= point to 3 quarters paſt 7, the Time of Sun ſetting. 
E - Having the time of the Sun's Riſing and Setting, you may find the 
Lesch of the Day and Night; for the Time of the Sun's Rifing being 
= K 4 the Legge of 5 Night, and. the Thing. of Sun Sting, 


1 a Thea of Ag, the Sun nie at „ 0 the cler and a 
11 4 uarter 
I 28 8 5 En, | 25 2 "5A * 25 . Y 3 "RE aff 1 2 "> e * | $2 | | 3 


= . 
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ircle for an Dq | 


F , © 
* 8 n 
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my 


I 


Akten which bein able, 1s 8; Hours and 4 Wit he x I of 
2 N | * the ee which is at 1 Sat and ihres quarters, * * 2M 
| 0 i | doubled, 15 15 W 2 the Leng th rhe Day... 1 1 7 * ; 2 
1 F PRO8; IX. Tofind the. 855 n fb -< | 
2 The Amplitude of the. Sun is an Arch a boy Verween the Fal or» 
Weſt-poinrs, and that Pare of the Horizon,where the Sun riſeth or fette, 
The finding of hy 10 litude diffexeth little from the laſt Propofirion't. 4 
For. having brought gree of the Suns Place" to the Horizon, BY "MR 
count how many: ph ii the HoriZen ate intercepted between the Eaſt 
or 18 point, and that Part of the Horizon whois che Sun r rien 
et n 
* The eth of "My. 1 deſing to kaoy Is dent N in 
"od Latitude of - London ;, thetefote bring the Placs of the Sun that Da . 
to the Horizon, and you find 31% 4 intercepted between they eint * 
Horizon, and. the. Eaſt-point, which is the Sun's 3 Nariberly =” 
* PROB. X. How 19 find ihe Suns Declinati A ay. of” the Tear. > 1 
The Declination ok the Sun is an Arch of the Meridian; i ntercepieck 1 
between the Suns Place and the Equinoctial; to ind which you fu, 8 
bring the Degree in which the Jun is to de Brazen- Meridian, and there ©: "i 1 
ſtay it, and count how many Dees ofthe Meridian are contained: bes 
tween the EquinoRtial and tbe SUS: Place, and zbat is the Declitatien. 
Example. I would know what Declination: e Sun bath the fifth of 
May, the Stiff being 25” in Taurus, which & brought to the Meridi: 
an, you will find 90% intercepted. berween that Point and the EquinoCti>, 1 
* the Brazen-Metidian, which is the Declination required. „ KC 
OB. XI. To find the Meridian Altitude of the. Slum am po ets Ro 
| The Meridian-Altirnde of the Sun is an Arch of the e Meridian, in Is 
cepted between the Horizon, and the Degree in whick the Sun is. Fs 3 
perform which, turm the Globe about till the Degree of the Sun rg t. Ep bs 
under the Braſs Meridian: Then ſtaying the Globe there, count hom manu WM ö 
Degrees are contained between the Place of the Sun under the Meridian 3 3 
and the Horizon; and that is the Meridian Altitudls — 
Example. On the fifth of d it is required to find the Mhridian A1. - 
titude of the Sun that Day in the Latitude of London; the Sun's Places * A 
in the Ecliptick is 25 Deg. in 2 therefore bring that Degree un 
der the Braſs Meridian, and you re find 57 and a half to be intercepret 
ugon the Btaſs Meridian, between the Place of the Dar the fan 
zon; that is the Meridian Altitude of the Sun that Day, ® + 
PROB. XII. How 10 know what Altitude the Sun ſhall — any l * 
... - the Day, en am Day vf i rr. 
Having found the Sun's Place, and rectif ache pokes to the De 
and the lex of the Hour Circle for e DaFW 


1 
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7 2 
*9 
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=? TRY 
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IO 17 09 47 * 1 
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about till the tak of the Hour Circle be juft upon tbe TT you 
"1 þ TE would know the Altitude; then ſtaying the Body of the Globe hire, 
* bring the Quadrant of Altitude, being ſcrued on to the Zenith, and lay it 
- cover the Sun's Place : Then the Number of the Degrees contained b | 
* . twixt the Horizon and the Sun's Place, counted on the Quadrant of Al 
rude, is the Altitude of the Sun at that Hour, 
5 Example. Let the Time given be the tenth Day of April, in the Lati- | 
. ; 1 tude of London, at which time (by the fixth Propofition) I find thav the 
q Y Sun is in the beginning of Tawrws, and I would r what Altitude the 
3B Jun will have at nine of the Clock in the Morning: The Index of the 
Heur-Circle being reftified for that Day, turn the Bady of the Globe 
= about till the Index of the Hour-Citcle lies juſt ek the Clock: 
3 ./then ſtaying the Globe there, lay the Quadranrof nge an the Sun's 
late ety * Number of Degrees between the Horizon and the Sun's 
Place (counted upon the Quadrant of Altitude) is the Height of the 
Son, Which here 1 find to be 369 at that time, or at three in the Aﬀer- 
. godoz for the Sun hath the ſame 1 (nearly Ati, 8, 7, 6, Ee. 
ö in kde Mornin as it bath 3, 4, 54.6, ©c. in the Evening. 


"RM a 3 * 8 


7 


as 


wat ® ay 
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3 "PROB- XIII. How % find che Hour of the Di by. Globe, 
Wo - | © This eee be performed convenie iT. y the Globe only 
_ - bur the Altitude of the Sun muſt be fitſt taken me Inſtrument, a 


- then this is but the Converſe of the former Propoſition which it performs 
= thus: The Globe being Ter to the Latitude, and the Index of the Hour- 
A rie reQified,” turn the Globe about till the Degree of the Sun's Plac < 
2 re with the Altitude, taken by the Inſtrument, upon tiſe Quadrant 
"Mi tude, and then will the Index on the Hour-Circle ſhew you the Hour 
of the Bay. : 
- PROB. NIV. To find both is Ries and Obligue Aecenhon, — Ge | 
E: The Globe being ſet to 5 Latitude, bring the Degreeof' thi gun to 
3 $ 5 "is Bragen- Meridian, there ſtay ſtaying it; ſee 2 Degree of the Equinoi- 
is curbyhe aid Brazen-Meridian, and that is the Nat e, N 
= the.Sun that Day. So the Sun being in the beginning of Tawrus, h 
3 Right-Aſcenſion will be found to be about E bringing the Sun's 
* HA Place to the Faſt. part of the Horizon, in the . ndon, the 
- Horizon will cut the Eguinoct ia! in 139 4, which is the Oblique-Aſces- | 
Wa and bringing the Sun's Place to the Weſt- part of the Horizon, the 
Horizon will cut the Equinoctial in 435, the Oblique Deſcenſion. 
. XV. To find the Meridian Altitude of a Star, or the Altitude of 
.a Star at any time. 


| To fn th Nerds dase eee to your our Lacie 
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1 hes i tum | th/Bod Lok of the Nele Soar? r by 4 
Brazen-Meridian; and *. the Number of ces of the Meridian inter- ©" 
cepted between N and the North or South-part of the Horizon, "ag 
* as. the Stat is Kube, is the Meridian Altitude thereof. 1 I 

70 fid the Altitude at any other Hout, turn about the Globe vill 2 
Fat Index * the Hour - Circle be at the Hour you would know the Alti: 
rude of the Star (the Index of the Hour-Circle being firſt reQifizd to the = 
Sun's. Fae) and then apply the Quadfant of Altus to the Star, and e 
Degrees of the Quadrant cut by the Star, are the Altitude, at chat Time. 


| PROB. Xn To Know at 2 time the Day or Niehr, what Stars be 5 


above the Horizon. 


This is no other than to place the Globe in a true Pokeionat that Ties : i 55 J 
Which is eaſily performed by tutning the Globe (the Index fitſt ceftifjied ©. 
to the Sun's Place) till the Hout Index point to the Hour of the DA 
Night and ſtay ing the Globe 2 * will ſee bs the Stars that are TM 
ROE XVII. How to knov the. e 1 mie of an E. 

Fixed Star; alſo ubat part of I risoh he rijeth and ſeitttt {8 I A 

Having, reftified the Index of the How Ciel, and es FE = 
according to the Latitude, then bring the Star, whoſe Rif 
or ſetting your defire, 16 the Eaſt Aid of the Horizon ; 778 the 7 5 
den of the Hour - Circle ſliew'you the Time of bis Ning; then bring te 
ys Star under the Brazeri-Mexidiang and there ſtay ne 2 ** 


will ſhew you at What Hour the. ſaid Star Calin 
e Meridian. TLaftly. tft Us the fame Star to the — .of th 


fizon, and then the Fo N the four Aurcde will hew 80 nh 
* the ſag faid Star * and by the Horizon you Jay: know the Apts 
* tu 
ROB. 1 l 75 Bad the Hot of the Night h the Gul. 
. Tt Von muſt take che Altitude, of ſome 3 25 a Quatak, 91 or 
other Inſtrument, and then having reckiftel. he „ 
acconding to the Day of the Month, rum e Rs Ser you 2 


the Star a W with the Altitude uyoblthe Quadr. of Aeg the Eat. 
ward or Weltward of the Meridian, Jccosding to the Star's Poſition t en 


the Index of the Hour: Circle will Font out to you theHourof , 
Ses VII. Shewing.ſome ſeret Engert of. the 030 
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"Of 9 Bim - 
TE + the inhmire Power and Goodneſs of wid hath 
ſo precious a Jewęl fot the profitable ule for Man _ the en- 
1525 and ſecting forth of pis ou Gloy, efpectally in chat Altſtance 
it aſtods t Man, in the Diſcovery of che Shs FUL Nivenſe; which is the 
Work of his Hands, and his mighty Wonders in the deep Waters; 
3 e not only ſerving for Maritime Affairs, oy alſo 15 travelling by 
I Land in vaſt and ſolitary Deſerts; for moveable Sun: Dials in Ml 
Faces of the World.; for the more ready anck e act Chorogra by of any 
I Coutriy, or true ptorting-of 'any.ground, and for following of any Mine-- 
Tal V.in (void of fron) under the Earch; and alſo for Coal Mines, with. 

RE other necellary Uſes, rerainingin-it ſelf, as it were, the Mirror 
3 > "ot»-Pnilofophy,: maͤnifeſted by. no Symparherical Coition, and Antipathe- 
tical Repufſion, with many other occult Opergtions very aan to be: 
hold; iwo elpecially that are treaſured up in its dusky Entrails, one of 

- Attraftion the other of Direction: It hath Subſtance, Virtue, and Opera- 
tion, ſereing to many good Purpoſes; therefore this Stone of all others 
m. te accounted the moſt precious, wherein che "Majeſty of Nature doth 
* . appear; wünch admirable Treaſuge God hath vonchſafed to reveal 
4 ©; Wenke rhe week Knowledge of Mat towards the end of the World, being 
"00 ide che meaneſt ns and that out of a baſe,” 8 
it ſeemeth ro be, and yet filled with ſuch excellent and wonder - 

"fl ME that all the Gems in the Word habe not abe like. - 55 


* 1 We) 
be Name of the Stone, "and of. the Colter, and. widhee i ir ener, : 


Ws ard bow it was firſt found. * | - "EA 

This Stone is called _— ved aber dj "Pramiſcuous' pi 
"With el the Greeks and Latin: ;; and, as Lucrerius N 1 9 
- from the Country Mag neff, { * 
8 The Gteeks do tall it | Magies from the place, WY 
4 : 5 "BY © For that the Magnets Land it doth imbrace. ³ | 
"= "Plato faith ſome call it Lapis Heraclius, from the Name of H ds, ; 
City of Ledi, where it wasfirſt diſcovered , and upon the r 
count che Fouchſtone is called Lapit Lidie. WE 

* Theopbraſtus for the Tame reaſon calleth it Herculeum, 

-Nicexder thinks the Stone ſo 'zalled, and ſo. doth PI ml 
Mow one Magnes a Shepherd; for its reported thatthe foungit by his Hob- 


3 b . *naild Moes, and Shepherd 5 Crook that ſtuck to it, fed his 
lock in Iadia. r e 
| -Others call it Siderires, from e Fon. By us it is 


-_ called u Laadſione, alluding to the two Star In the Tail of the Celeſtial | 
Ber, which were antiently called Load-Starg or Leading: Stars, and there- . 


; 2 4 this Scan _ e o > rata the ſame ane his 
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8 Iy in 1165 LATE 15 bee. | 
"molt commanlyt r e U be of che | 
Of there tg Be 9 85 Fach trorforher, a: well isn 8 
| 98 in Colou eight an Force, bot do in Property: N F 48 q 
any have Judged the Cauſe of the Variation of the Needle 6 t e e acc.. 

ing 10 F from whence"the Stone was. and: — 
5 plage where it Is uſech bur: tere 1 Wann | for” Alf Scones: 
W 1 have 1 85 rg "ff PM W248 1 54 
The firſt and beſt forf: of theſe Sons Ze PT, Indie, 311 
the Coaft of Chiza and Bengal, an ge of the colour of ron, or Sag,. 
guine colour : Theſe: tones are maſſ 3nd weighty a Wikdraw ot Ft 
up che juſt weight of themſelves ii ron or Ss 400 ome” nde tj 
75 tir and (wenty Himes meir 8 weight, and t 5 %; 
and are commonly ol for thei ir weignt vY 5 inthe Ea H 
1185 they 8 beſt or finelbare- We Flags © 7 43 i 
ir is commomy an — W e HED hg he ae 12 7 Ten, 3 5 10 piece 
or art of any other. A ö # 
here is alſo Anvther fort, * e colour eh A Hh , andthe 
h "Hear 2 ME are got [o weighty: a8 chof 2 Uf 8 Put ate vp ell * 
and the Virtue conrintieths 1 on thy Compal or Neei "ie 


"ot ES vs 


A touched uponttigſe Songs 5 3 5 
Tlere ats et ele Stones likewite, in ad euax 77" Tong agg 
Fcrgro, and are called there Calamita Fw, that is 7 e 5 E 
net: hey 42 is another for t is white and — 
r of dry ire Vas Are Fo Calamita”® Blanca. 9 A 
tolles ate m 3 5 * theyjare" of no great fois, ner 


their, Virtue of rang continuance. -* >> A Y 
 AllÞthere are of theſe Stones in High Ws chat are full of floles # 9 
__ 1 lighter than * other, dut beiter E arg | 
* 8 Q 


an Iton colour. 

- Another fort there are in Norway, i in i wee Mines asin Long. n 
and other Places; their colour is hack, mixed Frith. gray; ; thbſe are Us. 
of an indifferent force. <2 

There are alſo ſome in the Mines of 8 and: Contabria i in e, > 1 1 
and ſome tige are fonnd in the Weſt of England. 3 
There are alſo found in Baba mia, — ſeveral other Pi, _ 

Alſo theſe Stones am different one from another, as well N as | 
in Colour and * et all of one Qperazion in the Needle; ſhewing. 
all one Point of Which is a moſt wonderful and*atmirable © 
Providence of God to cau lit ſo to be; for infinite would the eti - 9 | 
| | 1 _ enden 9 the r For - 

i a” = 
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Kacke of f Nature, 
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pp 93 ply'a 05 .of Tron unto eicher of the ola it will there 
- hold it, andeara Die wi ale draw or atttag a ſmall piece 1 Iron, - 
8 to the Vigeut ot Anbecility of the Stone; but what tength 
1 it may. be artifcially improved to be greater, than can by 
einn eich is to he performed by applying a ſmooth 
= Fr 1 1 Tron to either Pole of the Stone, and it will imme 
» Ciatel aliver us Virtus unto it. The Virtue being herein contraCtted in 
Tk _— Fe of ron,” the Stone doth mant felt itſelf. ro have ten times more 
| ent for this Cauſe'therefore ate Load tons Feapped Wh Iron, for 
| 3 1 * #rrificial Aughmenration, Eheir Strength... 
And this Virtue. is freely communicated from 1 its felf to 4 thing elſe 
der is capable oF its Reception; . ſo, that a piece of Steel, having received 
: : from rhe. Scone, that, will, alſo attract anothep/peice of Steel in 
4 . Proportion ro that:Virtye it bath received... - 
= 9. — This Experiment! haveoften tried upon my Loadftone : , for by touch · 
= ing of Knife upof it, it will take up Key * two Oanees weight; and 
#1 E” - that within the Sphere of theSrone- i6 hall, deliverithe; Virtue. into a piece 
4 70 ron, and nortouch the Stone Jt all; and likewiſe de che Stone, it 
* - ql cauſe one piece of log te bang te another So wonderful is tif at- 
ee Qualit ty of this 80840 ne, mamfeſted atheſe and be like Experiniegts. 


cite Sympathetical and Aavipatherteat'Propenyy of the eLoadliontP 


ben a Needle is touched upon a Loadftone, the North and South. ends 
of this Needle will apply themfelves. reſpectively to thoſe Poles om 
*- whence they receiyed their Magnetical Life, to wit, the North end if the 
Ne to the South - end of the Stone, which denotes theirmutuaFSym. 


- pathy ; but putting the North: end of the Stone, to the South end of the 
Needle, when it is upon a Pin, the South end of the Needle will immediate- 
- ly fly away; and if you put the South- End of the Stone to the North-end. 


ol the Needle, it will alſo diſcover its Antipache cal Nature, and fly 
| 0 away from it. 
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But a contrary Opetation chete is yet in the two Needles FX that of the- 
DF for if one of the Needles be hung upon a Pin; that you ap- 


the North-end of the Needle to the North-gnd-of that upon the Pin, 


all immediately fly away; which denoteth 4 contrary Operation in the 


Neale to that of the Loadſtone, and the South end, Ng one * 2 . 
wy dane the en of. Water. 2 
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4 is ald Aicoveted by: tO. 9 floating 4 0 ittle Ben in ER | 
2 great Baſon of Water, x 4 no Poles of either; Stone! begs Uſdofed 
parallel te the Plain of the Horizon 7 and if Jah nat both the Sgamth- 4 
Together, chez shall avoid the Contract of one ether by*4 natural Anti. 
Pres tit the North-Pole of the one be dite to the auth Fon N 
me gien they will immngdiately manifeſt heir . one is, 
- another, and will cleaye together by a Krong A 149” 
"This is al ſo eee between, the geen Aer chi Farchy: 
a Loadſtone; for if you pura LoadRtone Into 2 foal Siri, 2 let e 1 
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in the Air, or elſe to float in the Wet ina Wooden Di Wren! the” 
North-#hd of the ſmall Magnet tete the e end f the rear M - 
et the Earth, it ſhall immediately change its Posch ade its Non - 
1 oi Scüth Pole of the (aid great i.” The ſame . 1 
riment is alſo found Wich Nag ee Needlcs, r Matinge'C 3 
beine Sy near 1 the North pe int or. One wy 775 es POP: 2 9 
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= with all rhe other = 
broken. * 
But if a Fuge 
the Equinge hi then it is "4 two entite 3 * - 3 
Parts which 72 the Fquigoctials beforeare tow becotne' two Poles, W. "0 7 
thetno Poles that were Poles before, do continue the ſame. „ 
| But if à Stone be Mcidionally quite thro! the two Poles, ſo that . 
Anis is now-convertedIntotwo, and each of them remove into each Stone, 
10 that it is alſo become two entire Loadſtones, the Ai of either of them 
will retire ite che Gravity of either Flece and if you join theſe two; 
Pieces together again, the two 4x8, will | again become one, Wy: is” 
Tmoſt-admirable to behold. + 
But if you cur off à piece of the Stäbe at the very Pole, ip 4 W Es 
Section * Virtwe of that piece will immediately retire from it unto ne va I 
main Stone; and will ſcarcely have any Virtue at all therein, but a = WF 
ing this ſmall Piece that was cut off, to the fame Place again, the 5 : 44 
> will forthwith impart the ſame Virtue as was before, into this. Piece fo 4 
cut off, ſo long as it doth abide in that place: But when it is removed, 4 
I | 1t doth again recal”its Virtue from the laid Piece. This | have EX Us 1+ i 
enced | in à Stone of a'vety: conſiderable Piece. e 
And in the ſame manner, if you apply a we Stone to the Poles. of a. 
1 one, che ſtrong Stone will impart of its Virtue to the weak Store, 
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i rs Vittue 40 it elf again, and Will wult ic no al | 
c 91 we oY „„ 3 LI ns . 
„ d the Poles of a Stone, © DS 
5 T k, every Ways for the Performance e Fi 

; a yournay have a thin piece g Steel about an Inch in length, and half 


boards: piece: of thin Steel * cixculus 3 laid on 
. eos 5 Will i ediely lie paraſtel to the 4 is of: the Stone, and di- 
3 1 which waythe Poles do lle. Wie being di eee! near where they 
Y I Be NIN 1 Hud them more ende a ſmall piece of ſe wing Needle; 
1 my la on the Stone, if i 25 Far either of the Poles will cle- 

then move" Abe er A farther; N goth "erect 


* 1 at . eh e os ro 1b dhe Pole 
* * Now to know v hich ole it 18, Yon may 990 mall N Sof a 
Þ Dial te it, A if che Pole drawthe Norttr 2 * a 
ve North-Pol of the Stone; and che 2 e 8 
8 = 55 e Jou may nud che Pole by a fewing le a Thread, 
it Oer the Stone where Fou ſuppole — Pole tobe, and 


point to che Pole of the Stole „ „ 


FE: inert, kein * ee U ier. 

eformin kene 
"Mp put ant irtle Heaps of the Filiggs of Ir ron, 
— e don Bis 07 


3 ing Needle , n pot rhe in order of 
F . N one Main Body 8 0 An Lwith«their Right and Left 


Wies, and their Fotlorn hopes; this being 
Y 5 . Plate with one of the Poles upward, and Pur it firſt toward one 
abt Wings of the Army, and they willimmetiacdly receive an 
rn, and as it were ſtand to theit Arms; then move the Stone toward 
- the other Wing of the Enemy, and they alſo will receive the like Alarm; 
*and then-by moving the Stone to and fro under the Plate, you will pur 
* © both Parties into a Motion, in a charging Poſture, and one to charge the 
bother in a deſperate E ngagement, and one to come within the other; and 
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. = you may at laſt engage the Main Bodies of the Army, and there you may 


fee that ſometimes they are Conquerours, and ſometimes eonquered, which 
is cauſed by the Motion of che Stone with your Hand under thePlate; and 


-- ers, which will be very full of Aion, where you may ſee ſometimes that 
were will be Twenty orthore of the Common Souldiers to fall foul of the 
= id Commanders; and if between theſe Armies you put ſmall Breaſt- works 
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„ repreſented: the ſudden xiſing of themong ls het i,. 
they lay in Ambuſh, Waiting for an Opportunity agaialt their Enemes. 7 
To nabe n Seming-Needle ſwim upon the Surfate. of -the Water, and 2 I 
plc up ani down lite 2 Fiſh, and to find aus 1heMazntical Meridian. 
Ake aſinallSewing-Nexdle, and touch tlie two Eds thereof upon the, - 
twoPolesof the $ Stone; and havin hoc GlaſSof Water before you, tale 
N Needle very lane . your. and Thumb, and lay ic light, 5 
ly on the ut face of the Water, ſo chat it Freak agh through, and there it 
: willlies then take 4 > that hath been touched with the ee e 
bring it to and Fro e fihe Glaſs, and the Neelie wil fellow 3 
' "it eee and will play aa down on the Superfigies. of de Wa- 3 
F ang # iſh; and then tak away che Knife, andthe;Netwle will * | 
Ae poſtte it ſclf io 8 pointing due North and. South. 1 
Such an inferior 1 An iS ay ftind Men in great Read i . 1 
of gteat Straits and Exigencies; if rhey thould beat Sea,an their Compaſſes 65 4 
be taken from them; for if you ꝓut à Needle, being, touch d. this a => 3 
piece of Cork, it will then e. this * 175 exceedit in all Storms 
7 
an the 
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hor he pond. N Irtue; as e 1255 ndows, Ty nat 
Ni 


and Fire-Forks, and all ſuch In & c. ording ta che th of :/ 
the Time, of rhePofitiow of any * Iron, the ſtronger Virtue it 3 
doth contract; So that I once made an Experiment upon a ſrngord pick oft. - 

ton, which had for ſeveraF 2 been ina perpendicular Poſture, a a1 filed i 
the upper-end thereof brig t, and touched àᷣ ſmall new Needle ti e 1 


South g ] e bye the North or uper 
Norch-end upon the South. or lower end; and Wind. the Needle to play 
5 tt: and to conform it ſelf to the agnetical Meridjan. 
The Realen of this is from the Nature of the Iron, it being à Mgtal de. 
docde our of the 5 1 9 0 ot ut oa Mine of that Kind; che beſt Iron .: 
Mine and Loadſtone 18 5h me thing; for it being placed artificiblly ih 
the Air, or upon the n moveth North and South, artractet other 
Iron unto i, and performer 1 ee as the Magnet iel. 
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Full moon. 
SLaſt quart... j1 
New moon. 2 
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| Clock at Night. 
in 3 Digirs of Lea, hen the Moon will be almoſt 4 Digits darkened : It's continu- 
ance will be 2 Hours and upwards. The ſecond will be 4 Solar Diquizn, on 
June the aad, neat our 11 A Clock, Invifible to us: Its celebrated in 12 Degrees , 
ancer, or the Celeſtial Crab. The third ſhall be a ſmall Lunar Deſect on Ye 
17th, at halt an Hour aſter 8 4 Clock in the Morning, in the latter part of Taurus, "IF. 
ut Inviſible in our-Hemeſpbere. - The fourth will be au Kelipſe of che Sun, un De 
cember the 16th, at 13 Hours 36 Minutes F. M. and therefore Tovifible to us: BU 
n ir ſelf will be a very great Eclipſe, and ſeen by our -&tipedes. | 15 
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Bull moon. 1110 Þ oll moon. 
K Laſt quart. 
Tn the Trips Wb fo Bob > of then, and 2 of ch | 
hr: will be au, Inviſible Lunar on. Mey the 28th Day pier half 
an Hour after 6 wo ut. It will be a ſmall Kchple in 27 Degrees, 39 Minutes 
of Sagittarius. The:(ccond will be a Solar Deliquum, on Fuze the 11th day a- 


L boa our half an Hour after 11. Clock at Night. It is made in 1 Degree, 11 
Minures of Cancer, Inviſible to us; viſible to our & Nas Moran. | 
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problem V. Diftence and Dep. given; to find the Courſe and Diff. of Latitude. 
Example. of Ship [ails 80 Leagues North Weſt erly, until. ber Departure be 53.7 
| Leagues: to fl the Courſe and Difference of Latitude. 
. Look over your ſeveral Columns in the Table, until right againſt 80 the Diſt- 
Aa ance, 8 find 33. in the Column of Departure; over it you will (ee 3 3 Points, 
23 N. W. by N. 7, W. and tbe Difference of n. (in the Column ol Latitude, 
- + right againſt 80) to be 59.3 Leagues. n 5 
rab. VI. Daf. ef Lat. and Departure being given,” to find the Courſe * Diſtance. 
Example. 4 Ship ſails between the North and the Eaſt, until her Difference of 
ve 56.3 Leagues, and ber Departure 51.0 ; to find the Courſe and Diſt ance. 
Lok ovex the ſeveral Columns of Latitude Fr: Departute, until you find 56.3 
td ſtand againft 51.0, or neareſt thereto, which will be under 3 4 Points, which 
makes the Courſe N. E. by N. 1 . and it ſtands right againſt 76 Leagues, which 
is the Diſtance required. 
Problem VII. How to work, 4 Traverſe by the Tables of Latitude and Departure: 
Theſe Tables in be working a Traverſe, are both readier and far more exact. 
de 20) lafirument commonly uſed for that purpoſe. - © 29% 4b SPE {4 | 
Example. A Ship fails S. WF. by S. 27, then S. by E. 39% then s. 2 by . 1 E. 
477, then I. iy N. 59% then MH 62", iben S. V. N. 177; 1 Bud the Dif. 
BE of Latitude and Departure, and the dive Cafe and Diftance from rhe 
ft Place. | 


52 down the rec Core and Diſtances; &in the following Table, nf 
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„ South Weſt by 80 
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* Coutſe be North - Baſterly, place the Difference of Latitude in the Nottb Column, ' | 
(under North) the Departure in the Eaſt Column, (under Eaſt :-) If che Conrfe 8 


rence of Latitude 30. g; in the South Column, and the Departure 29.6 in the Weſt; 
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Then by Problem 1. Find the Difference of Latitude and Departure for chaſe — 
Courſes and Diſtances ſeverally, Which piace in heir proper Columns; vg If the 


* 


be South-Eafterly, place the Difference of Latitude in the South Column, noden 
South) and the Departure in the Eaſt Column. If the Courſe be North-Wefterly, ,; 
lace the Difference of Latitude in the North Column, and Departure in the Wexß 
lumn. If the Courſe be South-Weſterly, ap the D. fference of Latitude in 
the South Column, and the Departure in the Weſt Column x _ - _ 
As for Inſtance; in the faregoing Table, rhe firſt Courſe is South Weſt by South, 
the Diftance 37 : Becauſe the Courſe is South Weſterly, you mult place the Diffe- Mi 


Column, as you ſee in the Table. "Fi | „ 
The ſecond Courle is S. by E. the Diffance 39 therefore becauſe rhe Coutſe is: . 
South-Eaſterly, you muſt place the Difference of Latitude in the Sourh Column, 
and the Departure in tbe Eaſt Column. The like is to be. underſtood of the ge 
Having found the Difference of Latitude and Departure for all your ſeveral Cont: 
ſes, and inſerted them in their proper Columns, yon muſt then add up your North, -- 
South, Eaſt and Weſt Columns, and ſubtract the North and South Columns the 
one from the other, vix. The leſſer from the greater; and hkewiſe che Bat and "= 
Weſt Columns. So in the Table, rhe Sum of the North Colum is 25.2, of the - = 
South Column 122.4, of che Eaſt Column 37.4; and of the Weſt Column; 156-73 ... "_ 
ſubtracting che Neœrth Column from the South, the Remainder is, $7.2; rhe Dite=.. 
rence of Latitude Sourherty ; and Subtracting the Eaſt Column from the Welt, the £12, 
Remainder 119.3, is the Departure Weſterly, © TER 1 
Having the Difference of Latitude and Departure, you may find che Courſe and * 
Diſtance by Prob. 6. But in this Example, becaule your Difference of Laritnde © 
87.2, and your Departure, 119.3, out-run the Table, chat is ro fay, you can find - 


no ſuch Numbers in the Table, therefore take the balf of your Difference of Latis: © 1 3 


_ rude, which is 43.6 and the half of your Departure, which is 59.6. ing to - 
the Direct ion in the fixth Problem, over 4.7 Points, againſt 4437, iti the Columa' 


The Lizard bears North, diftans 30 


of Latitude, you will find 59.4 in the Column of Departure,” Which are the W WW 
neareſt Numbers in the Table) and in the Celumn of the Diſtance 34, Which be: | 
ing doubled, is 148, the Diftance ſought. {The Courſe is between the Squrhiand 
the Weſt, becauſe the Difference of Latitude is Squtherly, and Departure Weſterly, 8 
therefore the Courſe is South-Weſt 4 Weſt; which was e 3 
But one of the Principal Ules of this Table is to determine the Difference ß 
Longitude in Daily Reckonings, by having the two Latitudes and rture given; 
which it performs with all defireable feliciry. And is alſo very uſeful for the ealy 
or Journal, as ſhall be inſtanced in this following { „ 


, s * þ a | = - 


1 
- 
o 


4 


« 
1 


92 , 
hs, * - 
„ 
* 
7 


* 1 
- © - N 
- % | 
a 4 
Ts” as G p 4 i PX * N 7 . 
. * - . "- . - » 4 * * 
4 Fl - , * 1 * _ : * * : N > _ * . 
% ; * e 4-4 +. 
4 . * , 4 PI = "4 18 . * 
: a "TIF gt Ea. N 4 ? 1 05-4 4 . 1 7 8 
4 . K - * J * 7 * 2 K N F = <* * 1 — 3d s 3 
Fj =—y 1 * 4 N — F © oO 2 * 4 — — 4 2 4 
_ 9” . . 
2. 7 £ 3 * % 2 
. 4 1 — A 1 8 
5 * . 
* 


| £ bY ane 


= . - - » y 
2 „5 „ C _ 12 4 1 

* = — : ” .- by 4. A p "48" 
* "IE > * K i < : _ «a — 

- 8 . *_ „ * , , . n 


e e 
South Welt 


SW. by Sourty 5c 


Send 12515 
South Wel Weſte fr 1: 


— 


A ag 

6131.33 
47-9129-37] 4 
28.98 8 


"bow tokerps de at Sea. _— 
Ss | Diſt, . | 
Ti 1 TY 


D. N. win 
49.30 
FT 
47.15 
47.00 
45.40] 
H:34 


N 
140.48] \ 


3941} 
38:17” 
13.7444 
35.42] 


8 558300. £ 


36.67 bo 


34.97} 
24:tef: 


3 
— * — _— 


— 
— 


Send &. 5 ce D 2 n Eat. j\ 


7 ol 1 Pp 9 8 8 1 1 2 2 l 
tg brought from _- 7 te] 


34.8 


32 | 8 
4 2.9 | 
ee 39.0] 1 


5 whole Ae e e PRES "IT which'is : 
| 312 deg. 58 min. Weſterly... wrt K 
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In this, Jow-nel there are eleven. Colamas3 ee nei D, * 
Month ; the ſecond the Manth of the; Tear, and Larirude by Obſereatiis 1 | 
the Cewſe £ * by che allowance for Lee my, or for the Nargtion of rhe C 
547, if be anys the fourth, the Diſtance failed; the fifth, ſixth, ſeventh 


| Here I would adrife all n defirous ts ro fa 3 METS hr {1 jo 2 
ing, to any chat tiave, Reaſon p7 . to pie mand ir, Thas they rd ns 
lar account of that which they take off the Lo g-Board ev ——— 5 partiea- 
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5 Minutes; therefore I am to the Southward of the Lizard 30%, which 30! L place 


* | & 1 Preb.. I. The Difference of Latitude is 79.2, and ite Departure 79.2: Becauſe the 


E . 


3 1 "Courle is Sauth- Weſterly, I place the Diff. Lat. in the 27 Column, and my De- 
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13 


= Latitude 48 1“. ä 


Ius find the Difference of Longitude in che two laſt Slums, you bave both La- 


bpPekore) and the Cuurſs S. W. by which you wy find the Diff. Longitude, accord- 
Jog do the Proportion in Chap. 6. Prob. 3. of Mercator s Sailing ; laying, As Radius 
yo the "Meridicnal Diff. Leng. This Proportion being wrought by the Logarithms; 
r Gunter's Scale which may ſerve in this cafe) you will find the Diff. Longitude 
fta which place i the Weſt Column, becauſe your Courſe is Weſterly. 
= |, The 24 Day is wrought after the mayner of rhe 23d, baving rhe Courſe and 
# ſabes gixen to find the Diff. Latitude, Departure; and Diff. Longitude as was 
ewed deore. TS 7 TB = {ah e . | 
He coreR yan bee of the: Latitude. 
On the 24th of March, by good Obſervation, I find my Latitude to be 479, 
- Wwhereas by my Reckoning ſhould be in the Lat. 47 15, fo that the difference is 
5“ more Soutberly: Therefore to correct my Latitude, I place 15' in the South 
Dolo, which ſuktracted from 47 157, makes my Latitude by Reckoning to a- 
ree with the Obſervation. To Correct your Departure, you muſt conſider, whe- 
8 the Fault may be imputed ro your Courſe, or to your Diſtance : If your Courſe 
be well ſteered, and yon find no Current, not any Vatiatioti of the Compaſs, then 
pour diſtance is faulty; but if you gannot truſt to the Courſe ſteered, then your 
bpbeſt way is io correct your Latitude only, bot medling with your Departure. If 
here be a Current, and you know which way the Current ſets, and how faſt, then 
1 che. Diff. Lat. and Departure of the Current, and add or fubtract that Latitude 
parzure to or from the Ship's Diff. Lx. and Departure, according as the 
* doth further: or binder your Ship in her Courſe- But if you only by ſome 
probable Reaſon conjecture there is a Current, then giye bat allowance 5 ou think 
- meer in D, Lat. and Departure, and ſee if chat will reform your Reckoning in 
= - e. Er baye gueſſed well; but if it will not, it is to be ſappoſed 
ca you ate miſtaken in your conjecture, or that there is ſome other cauſe of this 
Eerot in your Reckoning. | JOS þ 


_—  Ifthe Compals varies (as moſt commonly ir doth) then finding what the Varia- 
tion 15, and-which-way it is, yo muſt allow ic in the Ship's Courſe... But if you 
= cannot inpore” the Error to any of theſe, then (as I ſaid before) the Diſtance is 
- ES Mule z and this is that which uſually makes the Difference between the Lat. ob- 
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—- 2 


ae by, your Reckoning: And this I take to be the Cauſe of the 
3 Ar 2 Gay of March, and Nun this Reckoning. e 


No 


9. - 
8 
* 
E * I» 4 2 
og Th 2 hob Ld 2 85 


Pr MF = 
4 be ** 18 
J p "LORE 4 , N 
4 * EE if Ie 
o © 
= 


A 1 T I" W—_— " IF) , id "ah 1 
. ett £4 4 wy as TT P . 
py = XY ”- , * f 4 
Te 


Ane "x p 
”% "WF | 
A p I 11 
op * y Ar 8 
* 8 1 
— 9 GL es 34. * off . 
CY ” \ - 
. 4 
. = 3 
l 


* gi 7 Fi pq . * a 8 4 N 4 ** WR . __ ” | 
/ 8 2 N 8 „ ES 

117 +" pow to deep n Journal arSea. © © 33 
Now to correct your and Diff. Longirade, you muſt add up the 
North, South, Eaft and Weſt Columns, from the Day that you correct, to the be- 
1 2 your Jou mai. Tables: If it be che firſt Correction you haye made, or 1 
{ rom the Day of Correction to the laſt Correction; if it be the · ſecond, third, 
| fourth Correction, &c. then lubtract the Sums of the North and South Columns 
5 from each other, and likewiſe of the Eaſt and Weſt, and ſay by the Rule of Pro;k 
©£7:portion : As the Diff. of the North and South Columns, to” rhe Diff, of the Ea © 
and /t Columns; ſo is the Difference between the Latitudes by Obfervati rng 
5 and Reckoning, to the Diff. in the Departure, and for the Diff, between the Lati :! 
: rudes by Obſei vation and Reckoning, to the Meridional Difference forthoſe La. 
titudes; ſo is the Diff, in the Departure, to the Diff. in the Longitude.. | 
Example. The 24th day you will find the Sum of the North Column po, he 
Sam of the South Column (leaving ont 157, the Error) 1648, min. and there-. 
=. fore their Diff. is 164 8. The Sum of the 'Eaft Columa is 00 min. of the Wet 
8 Column 124.9. and their Diff. 134 Thea rhe Operation by the Lg 
As the Diff. of the North and South Columns, 164.8, 7.73364" 
Io the Diff. of the Eaſt and Weſt Columns 1 — 124.9. 2.09656 4 3 9 | 
| Sos the Diff, berweem r 
To tbe Difference in the Departure. ——— 1 ' 71-25%. 
Place this 11 min, in the Weſt Column, becauſe the Sum of the Wel ee 
exceeds the Sum of the Eaſt Colmssf‚‚‚. HT 2. 
Ina his; Operas we negle&t the Tenths of the Departure; as not to be 
regarded: fr c 
(I The Operation for the Difference in the Longitude. A v1 by N | 
_ The two Latirudes are 47 deg. 15 min. and 47 deg. os min. by which in the 
Table of -Meridional Parts you will find the Merigional Diff. Lat. 22 mid. 
Therefore 1 23/550) ee eee een 
As the Diff. between the two Latitudes, 151 — 8.92217 
To the Merid. Diff. of thole LA. ———-22—X!ñĩũÆ7ꝗ.ꝗ᷑ — 134442 1 
So is the Diff. in the Departure, — — 1.04139 4 1 
Io che Diff, in the Longitude. 16 Tr ð 
This 16/ is placed in the Weſt Column, becauſe the Departure is Wilteny-- 
After the ſame manner are the Corrections made in this Journal on the 301b of 
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be in the eſtimate Diſtance, TT „ 
If your Ship ſail ſeveral Courſes in 24 bours, you muſt find your Diff. Lari 2 

_ rude and Departure, working a Traverſe, according to Prob. 1. in the UſedFatie © 
Table of Latitude and Departure; your Diff. Lat. will give vou whar Latinde 
the Ship is in, chen have you xwo Laritudes, diz. the Lar. the Ship nne n e bo 
day before at Noon, and the Lat. the Ship is now in, by which yon af findithe 3 
| Meridional Diff. Lat. by the Table of Merid; Parts according ro Chai Prak 14. 
of Mercator 's Sailing. Then for your Diff. Longitude, ſa ß <7 28 

A en At the Diff. Latitude found by: the Traverſe,: q, 8 

Io the Diff. Latitude in Meridional Part: 
So i the Departure found — th hi ee 
To the Diff. Longitude for that Traverſn * © Ta © 
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Prod mak ng of four 


; 4 5 among hen andthe Number againſt it in the lefe-hand 
=. © Fae you will find the Log. given, 
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To find ” whale Ditt, Longirade of cher, Hags berween-which pont due 


Add up ide Columns of Eaſt and Weſt diff, of Longirade, and: ſubrrack the one 


EEE From the orher, the Remainder reduced in degrees and minutes, is the dis. Lon- | 


de ought, . - 
e this Journal, the Diff, of the Bab and Weſt Calumns of Longitude is 3177.6, 


Bs : or 31787, which reduced into de * minntet e * 58% the Di. Long, 
E . | ni the Lizard and the Berkads. 


444 2 


The . of the Table of Ten Chiliath, | or Tir Thouſurt Lo parithigh 
1. AV wr _ iven under 10000 To find the Logarithm thereof. The Lefr- 
hand Co 


5 n of every Page contains Numbers increaſing in their natural 
8 Older from 1 to 999. The other five Columns of each Page contains the Loga- 


-"rirhn, of all Numbers, from 1 to 9999. Theſe Columns on the Left-hand Page 


mere diſtinguiſhed, 78 the Figures, 6, 1, 2, 3, 45 thoſe on the Right-hand Page, 
= with 3, 6, 7, 8, 


ber! ” the Lefr-band Column, by the ſapply of thoſe Figures on the 


cop. of the other Columns, do extend to 9999, and are to be read cioſs both Pages. 
If the Nunnber pr. pots ro find its Log arithms conſiſt of one Place; as ſu 


— 
von were to find che Logarithm of 77 look for (7) among the Figures on 7 


top 
of the Columns, and right againſt (o) in the Lefe hand Colums, aud under (7) you 


72 Will find ©. $4509v0, which is the Log. of 7 | 
ebe Number 8 conſiſt of two planet (6 9 look 15 firſt Figure (6) 


* whe Leſt-hand Column, and the laſt Figure (8) at the top of the Page; then 
"againſt 2 and under (8) you will find 1.8 325089, which is the Log. of 68. 

the Number conſiſt of three Plaz as 574, look for the two firſt Figures (57) 

* Leſt· hand Column, and the laſt Figure (4) at the top of the Page; then 


232 againſt (57) and under (4) you; will find. 2.7589 119, which is the Log. of 574- 
* Number conſiſt of four Places, as 9499, look the three firſt Figures (949) in 


2 Lef-hand Column, and the laſt Figure (9) at the tap of the Page; fo rights - 


= (949) and under (9) you will find 3.97767 79, which is the Log. of 9499. 


2. A Leg. being given, ro find the creſpondent Number. 
If che-firſt ka, rh the given Log. be (o), the Number ſought conſiſts 


- 
EE 1 


be 0.904090 as this Log; wilt be found in the firſt Line of the Ta. 
2 for if you look in the firſt Line, ctoſſing both Pages, under (8) 


0 ele look dcn tnt ſecond: Colrimn of the left herd Page 
and you will find che neareft, being 1 
n is (8); then 


t the top of the 
therefore the Number 8 87 


. 2 look down the ſecond Column o the left. hand P 
being the neareſt leſs chan the given Log. which will 


ew n 2 then look 


Von croſs the Pages in the ſame Line againſt (8), and under f3) a 
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2 Page, you will ad the given Log, which hews dat (8) h 


eds * 
EL" XV: oe, 


N 1 
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* 2 
ry = 


ctoſs both Pages in the ſame Line againſt 67, and under 9 fat tbe wp of hg 
you will kad 256 gore Log. therefore the, Number ſought is 6. 

Let 3:9802761 be the Log: given; look down the ſecond Column as before and. - 
you will find the neareſt leſs to be 3.980903 and the Number againſt it 5 .. 
. vader ſe) you will bave the gives Log... Jl 
Therefore the Number ſought is 9556. — Ro 
Let _ given be 3:9664379 ; if you look in the Table, according to che 9 
former Directi 
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ions, you cannot find: any the ſame with this here given; and 
this is commonly the Caſe in the Uſe of theſe Tables; but chen y mult "find the 7 A 
neareſt, being leſs than the Log. given which is 3.966233, and the Number b 


! a 4. 55% 
E as 5 Y 
i ny * ? 


ſwering therero is 9256, which is the neareſt in whole Numbers. 


| wy Ws eit ee 
The Uſe of the Table of Artificial, or Logarithmical inen, 8 
Cangents, and Serants, (- /) -- 6 454% 
v2. +272 1 % ain ERS „ en eee 29% e Ab Nl N 5 1 
"His Table contains the Log ariabmioal Sines, Tangent? and.Secants, of yay Dev - 
" gree and Minute of the Nuadrant., > fo 1 De hh RS 08 = 
I. To find the Sine, Tangent, or Steam o any e and Minute.” x - of 
If the Degree be leſs than 43, your Sine, Tangenr, or Secant, is faund in thus 
Columns which are diſtinguiſhed. by the Wotds Sine) ¶ Tang.) ( Steunt ] at ihe. 
head of tbe Table. ne 2% 53: $2015 £38 coo: 5225 18 WT 


— 


21 © Nen, | 
But if the Degrees exceeds 45 then your Sine, Tangent or Secant, is: fou, | 
thoſe Columns which'are diſtmmguiſhed: byutheſe Wards Fine) (Teng. (Sreant} at 
rhe foot 2 the mo * — *b ; — 1 1 — 299 gel 1 9 | 22 "A 
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32 12 Aidagainſt 12,, And undet (Tang. 7 you have 9.7994 569; the [Logs Tas. 
of 38% 12; and abe va, and uBdet (Stare gan hive 1d 5 the Top 


pry AE Ay 5 
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Suppoſe you were to find the Log, Sine, Tangent, or Secant of 64 15': Turn'to - 
at the Foot of the Table, and upon tbe right hand Page, in the Column of 
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e. Tangent, or Secant of leſs than 45*, and is to be ſoug bt in thoſe 
Columns diſtin 
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e 8 17%, ſubtract 39 17 from 90“ oo, and look the Sine of the 
en lot Comp 2 the Sine of 5 ay 0: 
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12.252725 
4.2787 336 


7 


| 2:3424227 | 


4 2.3979400 


8 44% 58% 2. 
124623980 
124771212 
111.4913617 
„eres 


1 nnn 


45 3 = TABLE 


SY 


 L,0000000 . 94192 
1 1.3010300 1.322119 
"| 1.4794212.| 
1.0 2860. 


1.698 H 


1. 9930900 


19342425 


2.0000000 
2.0413927 


22041200 ' 


2.301030 
23222192 


23617278 
2.3805 112 


2.414732 
24313637 


259 
774785 


2358203 
33682017 


Se MICE? 
8. ooo 00 


1.4913617 
6127838 
1.075702 
1.783298 


19590414 
0043214 
2.242223 230 | 
: 2.0327854) 
21172713 
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12.385063 23873898 
24031205 24048337 
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2.4361626 


24377505 
2.433183 


246834723 
24828736 
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2-4996871 
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2.068 1858 


2. 1038035 
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2.5753413 


2.3870 1 
2.598790 998821 
2.6095944 
2562013680 
8354279 


2.64048 14 


2. 32307] 


15297836 | 
1.7558748 | 


5 203342327 


2. 1702617 


2.409933, 


R 
Mis 78 . * "RS. 
1 


— 


Do ven 
1-2352725 | 
14471380 


123121 
r:7634280 | 
-1.83250$9 | 
1.3920946 
1.9444527 
1-9912261 | 


2.071 $820 


2. 1072099 
2.135879 


2.1986571 
22213093 
2. 2104200 
2.274178 
2.2966652 
2.3180633 
2.3334565 
2.3579348 


2.3765770 
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37572950 3:7574719 | 3:7575479 | 3.776237 3.757699 
$73 ©} 3:7581546 | 3:7582304 | 3.7583962 | 3.7583819 - 3:7584577 
43.758911 37589875 3-7590632 | 3.7591388 | 3.7592144 
5 3.7596678 3-7597434 | 3-7598189 | 3.7598944 | 3-7599699 | 
6-5 37604225] 3.7604979 | 3-7605733 | 3:-7606486 | 3.7607240 
eln | 3.7612511 | 3.7613263 | 3-7614016 | 3.7614768.; 
143619278 |:3.7620030 |. 35620781 3.7621 532 3.7622283 
9 3.7626786 37627526 3.628286 3:7629035' 37629785 
ente 3749 3.76257773,/636326 3.763274 
422641761 3464250 3.7643236 | 3.764400 3376447300 
376492320 24649775 765722 3-7651468 | 37652214 
37576686 2,76574354} 3-7658175 3-7658920, | 3.7659664. 
- 7 2:7664128 | 3.7664872 | 27663616 7 29566009. 3-76671024 
BE. OI? 1 3 r 


£m DC IRE 7__—| 8 "5 2 0 on 
540 - | 3-7337957 | 3-7328760 | 3.7329564 [_3.7339367 |-3-7331179 | * 8 
541 | 3-7335995 1372236787 3-7337558'| 3.733839 37339197 "Ip 
542 3.743997 37344797 | 3-7345598 | 3-7346398 | 3-7347198 7 
343 3.7331995 3.731279 37353593 37354392 37315191 pts 
544 | 3-7359979 | 3-7360776 | 3-7361574 | 3-7362371 | 3-7353168 — 
| 545 37367948 3.768744 37369340 3-7379335 | 3.737113 —— 
| 546 | 3-7375992 | 3-7376696 | 3.737749 37378285 3.732979 9 
54737383841 37384634 3-7385427 | 3.738622 3.748713 _ 
548 | 3-7391766 | 3-7392558 | 37393350 3-7394141 | 3-7394932 | "2 
549 | 3-7399677 | 3-7400467 | 3.740 125737402047 3-7492837 . = 
550 | 37497573 | 3-7498362 | 3-7499151 | 3-7499939 | 3-7410725 4 ne 
| 55: | 3:7415455 | 3:7416243 | 3:7417039 | 37417817 | 3:7418004 2 
592 | 3-7423323 | 3-7424109 | 3-7424895 | 37425680 | 3.7426466'J 
553 | 3-7431176 | 3-7431961 | 3-7432745 | 3-7433539 | 37434314 I 
$34 | 3-7439915 | 3-7439799 | 37440582 3.744365 37442147 
555 | 3-7446841 | 3.7447622 | 3-7448404 | 3-7449185 | 3-7449967 4 
556 | 3-7454652 | 3:7455432 | 3-7456212 | 37456992 | 3-7457712 Þ © h604i 
557 | 3 7462449 | 3-7463228 | 3-7464006 3.744783 | 3-7465564 ] 8 
558 3.747232 3-7471009 | 37471787 34422554 37473341 2 
| 559 | 3-7478001 37478777 3.7479332 3-7480329 3.748176 _ 
560 | 3:7485756 | 3-7486531 | 3-74$7306 | 3-7488080 3.748884 1 
561 137493498 37494271 3.749 5044 3.749817 3.749659 ũ%40 
$62 | 3:7591225 | 3:7591997 2.2922 2.7721 TD 
563 3-7 598939 3:75097I0 | 3.-7510480 | 3.7511254 3751292114 25 AF 
564. | 3-7516639 | 3.717409 3-7518178 | 3.7518947 | 3-7519716 „ 
565 | 3-7524326 | 3-7525994 | 3-7525862. | 3.726629 3.752737 1 
566 | 37531999] 37532766 3.7533532 3.752429 3.7336 
557 | 37539659 | 3.754424 3.754189 3-7541954 | 3-7542719 J YG 
568 | 3-7547305 | 3-7548069 | 3-7548832 | 3.7549596 3.75039 | YG 
569 3-7554937 | 347555700 | 3-7556462 | 3-7557224 | 3.757987 
570 | 3-7562556 | 3-7563318 | 3.7564079 3.756484 | 3.7565600 * 
571 3.770162 3.75709 223.7571682 3.772441] 3-7573201 „ 
| 572 Þ 3-7577755 | 3-7578513 | 3-7579272 3.758 be 3.738788 
| 573_ | 3:7585334 | 3:75360dt 2288848 3.75 87605 [-3-7588362 Þ 
574 [3.759290 | 3-7593656 | 3-7594412 | 3-7595168$ | 3.7595923 |: “ 
575 | 37600453 | 3-7601208 | 3.7601962 3.76717 3.764% [[ 
576 | 3-7697993 | 3.7598746 3-7609500 | 3.7610253 3:7611005 — 
1577 32615520 | 3-7616272 3-7917024 | 3-7617775. 3-7618549 fh 1 
578 | 3-7523034 | 3-7623784 | 37624535 3.7625285 06 [% 
1579 © | 37839534 | 3.7631284 3.762033 37632782 3633331 08 
1580 39638022 3.763877 37639518 | $:7640266 .. $-7541014 Þ Bf 1-2 
| 581 }Þ 3:7645497 | 37646244 | 3.7646991"| 37647737 \, 3. 535 
1582 | 3-7652959 | 3-7653795 | 3.76144 3.765519 | 
« | $383. | 3-76560409 | 3.7661153 3.766189 % 37662641 
584 \{ 3-75667845; 27668588 4.36 9334. 1. 3-7670074.1-43-76303xr6 
' r * 4 
prog” * ba x tn oat) 8 


———— — nr, 
* — — T2 'A TA B L E 07 2 2 * Ep | 
__- e — — 9 1 8 e * 1 
Z ‚ 0 ⏑ — — 
1 3. 013.7673043 37673785 [3.7674527 | 
= "oF ry 37571559 1 IHE ibn 3-7681199 | 3-768194- | 
3 38 | 3686381 3.768721 3.768786 f 3.7688600 | 3.7689339 |, 
Irre, 694512 | 3-7695250 37693988 | 3-7696727 | 
1588 37693773 3-7694512 | 3 1 
1580 3.770153 3.770189 | 3. 7702627 3.77033 C4: 4 eb | 
ae Ws 98520 | 3.7709256 | 3-7709992 | 3-771072S | 3-7711463 | 
3 Bt 3348 | 3.77 3 5 3.771610 37717344 37718079 37718813 | 
ER 12552357 1 3772395: 772460 7 | 3-7726150 | 
a „ 377 5 7 | 3:7731279 | 3.773201 [37732743 37733473 
1 in $596 | 3-7739326 | 3-7740057 | 3-7740788 | 
3% 594 | | 3-7737364 | 3773839 | 4774888 
1 774517 | 3:7745899 | 3.77466 293.7747339 
i — SEG 37753191 | 3:7753920 | 3:7754648 | 3.7755375 
5 $97 | 3:7759743 | 3-7760471 | 3-7761198 | 37761927 397762652 
_ 3-24 A 37767738 3-7768464 | 3.776919 3.776991 6 
(EN $24 - Ia 3.777493 3.7775718 37776443 37777167 
1355 37781513 3.7782236 3-7782960 | 37783683 | 3778440) 
nl | 2.7789457 3.12219 | 3.77% | 3-7791634 | 
(8 dz | 3:77 Ro 3-7796636 | 3.79748 3-7798129 3-7793350 
= | 1 3.781 1088 3.781187 3-7812526 bobs 
* | _ | 3-7818272 | 3-7818989 | 3-7819707 37820424 
* 2 bow 3-7825443 | 3-7826159 | 3-7826876 | 37827592 | 
3.783 (887 25 7832502 | 3-78333! 8132834033 | 3- 3.783474 5 
ee o 3.784464 | 3-7841178 3.784892 
17843775 ee | Len 3-78483.11 | 3-7849024 
Ale 3-7854010 | 3-7854722 | 3-7855434 | 3.78 56145 
3.78604 12 | 37861123 3.7861833 | 3-7862544 | 3-7863254 
867514 | 37868224 3,7868933 | 3-7869643- | 3-7870352 
2 605 | 3-7875313 | 3.9876021 | 3. 7876730 3-7877438 | 
r ne, | 27884012 | 
37888751 |. 2.7889457 3-7890463 | 3.78g0R69 | 3-7891575 | 
3.789387 3.7896512 | 3.7897217 | 3-7397922. 3 
1 3.793535 3-7994259 | 3-7994963 | 37705 24 
322883 27 2021122 | 3:7911992 | 3:7912695 | 
12 3797839 3.791911 37919712 | 
e ee, ee e, ee 
9916 [ 3.7931615 | 3.7932314 | 3.793314 3.79337 
3 12 11 3 N i 33227828 5 
4 0 | 3:7945578 | 3-7946274 
8 16 4565 3.793238 3.792923 e | 
3-79 $9495 | 3-7960190 | 3.796884 3-79 — 
| 37956437 3-7967131 I 3-7967824. | 3-7968517 
. 
7980288 3. . 
: 9 3:2987887 |-3.7988577 37999267 
"5 8 8 | "ek KS I 
3 rs — 1 by 2 


* Fr i Ee MEER * EM 5 from 1 ro — 3 — — _ SL 
EA. <1 TS 
"1385 34675269 | 37676011 | 37676752 | 37537492 3.767843 mw” = 


5883.768268 3.768421 [ 3.768461 | 3-7684501 7685647 
587 3.769009 3.769088 | 3.7691537 3.7692296 3.769335 
| 588 | 3.7697465 37698203 3.769894 3,7995780 3-77 16 
589 3.7704838 37705575 3.776311 3-7707048 3.777784 
- | 590 4 3.7712199- 37712934 3.7713670 | 3-7714405 3.715140 
391 | 3.7719547. | 3:7720282 | 3772116 | 3-7721750 | 37722483 

592 | 3-7726884. | 3-7727616 3-7728349 | 3-7729082-| $-7729$14 | 
3593 | 37734207. 34734939 | 37735670 | 7736402 3.777123 
594 | 3-7741519- | 3-7742249 [37742979 3-7743710 3-77 44440 
395 34748818 | 3-7749547 | 3-775927S | 3-7751oo5 | 3-2751734 |}. 
595 37756164 | 37756832 | 37757569 | 3-7758288 | 3-7739010 + 


- | 597 437763379 | 3-7764106 | 3-7764833 | 3-7765559 | 3-7786286 | 
$93 | 3.7770642 | 3-7771367 | 3-7772093 | 37772818 | 3-7773543 |- 
| 599 | 3-7777892 | 3-7778616 | 3-7779340 | 3 7780065 | 3-7780789 | 
603.7785130 227752573 3-7786576 [ 3 7787299 | 3.7788022 
601. 3.792356 3-779307$ | 3-7793800 3.779422 3-7795243 | 
| 602 | 3-7799571 þ 3-7800291 | 3-7801012 | 3-7801732 | 3-7802453 | 
603 | 3-7806773 | 3-7807492 | 37808212 | 3-7598931 | 3-7809650 | 
504 | 3-7813963 | 3-7814681 | 3-7815400 | 3-7516118 | 3-7816836 | © 
6053 | 3-782114t | 3-7821859 | 3-7822576 | 3-7823293 | 3-7824010 | 
| 606 | 3-7828308 | 3.7829024-| 37829240 3-7830456 | 3.7831171 | 
| 607 | 3:7835463 3-7836178 278326892 2783760 | 3-7833321 


| 608 | 3.7842606*|. 3.7843319 | 3-7844033 | 3-7844746 | 3-7845460 | 
609 3.784977 3-7850450 | 3-7851162 [37851874 3.7852586 | 
610 | 3-7856857 | 3-7857568 | 3 7858279 J 3-7853990 | 3-7859701 | 
4 | 611 | 3-7863965 | 37864675 | 3-7863385 | 3-7866095 | 3 7866805 4p 
612 | 3-7871861 | 3.787177 37872479 37873188 37879 0 w 

| 613, |-3-7878146 3.73878853 | 3-7879561 | 3-7880269 | 3.7889 %% 
614 | 3-7885219 3.78859 263.7886632 | 27887339 3.788804 
615 | 3-7892281 3-7892986 | 3-7893691 3 7894397 | 2.7895 102 1 
6163.789933 | 3-7900035 3.900739 | 3-7901444 | 27901433ĩ 
. | 619 | 3-7906370 | 3.7907073 | 3:7907776 | 3-7908479 | 47999182 þ-— 
| 518 | 3-7913397 [ 37914299 | 3-7914801 | 3-791 5503 |\$:7916205 | 
619 | 3:7920413 3.7921114 279118715. 3.792576 47573476 a 6-28 
| 620 | 3-7927418. 37928118 3.798817) 3.792931) 3.793117 
4 621 | 3-7934411 [3.79351 10 3:7935809 [ 3.793650% | 3.7937200 | 

622 ' | 37941394 | 3-7942094 | 3-7942789 |. 37943486 | 3.744183 
| 623 | 3-7948365 | 3.794961 37949757 | 37959454 | 3-79 311594 > 
624 | 3-7955324 3.79560 | 3-7956715 |. 3-7957410 | 3-7958106 | 
|| 625 | 3-7962273 | 3-7962967. | 3-7963662 [37964356 37965050... 
626 | 3-7969211 | 3:-7969904 | 37979597  3.7971290 | 7971993] EY 
627 | 3-7976137 | 3-7976829 | 3-7977521 | 3-7978213] 87979 %% N 

628 | 3-7983053 | 3-7983744 | 3-7984435 | 3-798512513-7985816Þ- 2 
1.629 37909987 3:7992647. £3:7991337 | 3:7992027 | 3-7992716% / 8 


. De. 
: MM” o_ N Fes — a 2 
L 
$4 * 1 Ie TY 2 
. 0 . 


- 
* - - . - . POS : 
| oF X'S 7 ; X TRE * N - p 
4 
( 
, 6's 
eds . 'Y 8 
1 = 
2 - 


* 


* 


* 7 


— 


5% 
* 3.842475 | 


J 3•8 149132 


* 


IN * 2 


4 3.79934905 
3. 8000294 
143.8007171 


3 | | 3:$014037 


. $020893- 
3.8027737 
3.8034571 
-3-$04 1394 
2. $048207 


3. 9061800 
3.8068 580 


—— — 
"| 3-397 5350 


3:8oB82110 


| (4 38088859 


| 3:3095597 
| 3-$102325 
3-3109043 
| 3:3145750- 
I 3.8122447 


3:3135810 


 3-81535777 
247 


3.8169038 
| 348175645 
| 3:$182259 
1 3:38188854 
- | 3-$195439. 
* 9202013 


143.8221681 


9 295 1258 
9 . 
9272.260748 


2.828% 51 


N 
+ 


E 90550 


38129124 


5288267225 
2 2.8272692 


3.8163076 


12221127 1 


| 1 3-$222335” 
| 3538228216 + 
5 38234742 


3.823 5394 | 


3. 8267872 
1-3:38274339 


2 


3.799495 ; 
3. 8000982 
3.8638 
3.814723 
38021578 
3.828421 
3.3035254 
3. 8042076 
38048887 
38055688 
3. 8062478 
33069258 
3. 8076027 
3.8082785 
3.889533 
3.809627 
3.8 102997 
38109714 
323.8116420 
38123116 
3.8129802 


3.8143142 


3-814 9794. 
3-$156441 


3-31'69700 
3-8176315 
3-$182919 
3.818931 


3-8202672 
3. 8209236 
38215790 


3.241909 
38248413 


3.825490 J 
3.8266396 


3.8280796 


3.813647 


3.819697 


18282243 


A "TABLE of Tagore 


2 


3.994784 
3. 8001670 


3.808545 
3.80 15409 
3.8022262 | 
3.8929105 / 


3-8035937 


3-8042758 


3.80495 68 


3.8056368 
3.8063157 
3.869933 
3. 8096703 
3. 8083466 
3. 890207 
3.8096944 
3. 8103670 
38110385 


3.817090 
3-$123785 


3. 8130470 
38137144 


| — 143808 | 


3.8 1 50462 
38157105 
38163739 
3.8190362 


38176976 


3-3183579 
3-8190172 

3-8196755 
3-$203328 
3-$209892 
3-$216445 


Y” 


3.222989 


3.8229522 
3.8236046 


3.524210. 


3.824984 
38255559 
3. 8262044 


3.82685 19 


3.827498 
3.8281441 


3.82827 $87 | 


3 ber Ns 
3.799473 


38022947 
39029789 
3.036619 
3-304 3439 
3.8050248 
28057047 
38063835 
3.807612 


3.9077379 


3.8084136 
] 3.3090881 
3.8097617. 


3.3104342 
3.8111056 
3.8117760 


38124454 


3.8131138 


3-3137811 
3-$144474 


1.8151127 
3-8157769 | 
3-3164.402 | 


3-$171024 
3-8177636 
3.8184239 
3.8190831 
3.8497413 
38203985 
3.8210548 


3.821100 


3.8223643 


3.3230175 


38236698 
3.8243211 

38249715 
3.3256208 | 
3+3252692 


| 38269 166 


38275631 
3. 8292086 
— 


3.800 23584 


3.8009 232 
3.80 16095 


| 


a. ©. 


,3:8165064, | 


| 3-8217755 


3.8224296 
3.8230828 


* 2 


3 


3.799662 
3. 3003046 
3. 909919 
3.8016781 


3 8030472 


3-8044121 
3.8050929 
3.8057726 
3-8064513 
3.807 1290 
3. 8078055 
3.808481 
3.8091555 
3. 8098290 


38118430 
3-8125123 
3-38131805 


3-8145140. 
'3.8151791 
38158433 


38171686 
3.3178297 
5 8184898 N 
38191489 
3.8198071 
38204642 
3.3211203 


38237350 
3.8243 862 


3-3250364 
3.82 56857 


| 3-8269813 | 


| 3-$023632 , 


* 


* * 
+ 2 
4 9 o 


3. 80373202 


7 


3.8105013, ut 
3-8111727 <7 


3-$138478 | 


3-$263340 | 


3.3278277 | 
3-8282731 | 


3-8285176 : 


D 

- 2 4 

ww. . 
yy 


2 18 5 5 — — — —— ps} 5% 
CD "from. id leer. . 111 

R _— 2 8 mk 

630 37996851 27 Pe 8755177 3 75 8e e 

631 | 3 $093734 | 3-$004421 005109 | 3.8005796 | 3.8006484 | 2 


| 6342 | 38010605 | 3.801 1292+ : «wh * $5. % 8012665 29032 / 375 
633 | 3.8017466 | 3.80 18152 3-8018837 | 3.8019522 3.80 20208 

634 | 3.8024316 | 3.80250 3.825685 3.8026369 | 3.8027053 
[.635 3.831156 3.031829 3.$032522 || 3.803325 3.833888 = 
636 3.037984 3. 8038666 3. 8039348 3.80400 313.8040712 „ 


r 


637 | 3.8044802 | 3.8045483 | 3.8045164-| 3.8046845 | 3.80473526 1 
638 | 3.805 1609 | 3-8052289 | 3.8052969 38053649 3.804329 . 
*| 639 | 38058405 |3-$0590$5 | 3.8059763 | 3.8050442 | 3.$061121 | > 
640 | 3.8065191-] 38065869 3-3066547 | 3:8067225 | 3.806793 _ 2. 

641 | 3.8071967 3-8072643 38073320 a 3 3.873997 | 3-8074674- 


642 | 38078732 | ee sers 3.880759 3.081434 : 
643 3.808 5485 3.8086160 [ 3.8086835 | 3.8087510-| 3.8088184 | E 
| 644 | 3.8092229 | 3.8092903 | 3.8093577 | 3-8094250 | 3-8094924 4 
645 3.8098962 3.8099635 | 3:8100305 | 3.8100983 38191633. 1 
646 3.815685 3.810635) 3.81% 9 38107700 3.8108371 A 
647 38112398 | 3.8113268'| 3-$113739 | 3:38114409 3-8115080 | 4 
648 | 3-$119100 | 3.8119769- | 3-$120439 3.8121108 | 3.8121778 | oj 

| 649 | 3-8125792 | 3-8126460 | 3.8127129 3.812777 381284635 A 
659 | 3-8132473 |'3-$133141 | 3:3133908 | 3.8134475 | 3.8135 143 | 3 

| 551 © | 3:8139144 | 3-38139811 | 3814477 '3,8141144, | 3-8141810 _— 
652 | 3.$145805 | 33146471 1 . 245452 " 
653 | 3-$152456 | 3.3153120 | 3.8153785 | 3-81 54449 3773513 _. 

- þ 654 | 3.8159096 | 3.815970 221852 3-8161087 | 3.8161730%/ © - 3 
655 | 38165727 3.9166389. 3-$167052 J 3.8167714 3.316837 3 
656 3.872347 3.81730 [ 3.972670 38474331 38174992 3 1 
657 3.91789583.8179618 | 3.8180278 38180939 [ 3.8181599 * 
658 3.8185558 3.818727 38186877 3.818733 38188195 < = 


659 | 3.$192148 | 3.8192806 | '3.8193465 | 3-8194123 | 3-$194781 — . 
|  13.8198728 | 3.819936 | 3-8200043 | 3-8260700 3-3$201353 2 
661 3.8205298 | 3.8295955 ] 3,8206611] 38207268 3.820 |: __ 
661 | 3.$211859 38212514 3.821317 3.8213825 3.821443. 
853 3.821849 2.82984 | 3-3219718 38229222 2822127 | © 
| 664 3.8224950 3.822560 3.226257 38226910 3.82273563 © 3 
665 | 3.8231481 4 3.8232133 3-$232786 | 33233438 | 3:8234090. |... 
666 3.523802 | 3.838653. | 3.8239305. | 38239956 | 3.8249607 þ © 
667 | 3.8244513 | 3-3245163-1 3.8245814. | 38246464 | 38247114 | 
668 | 38251017 | 3.8251654. | 38252313: 3.8252936 3.825361 %P . 


O 
ON 
Q 


* 


669 3.825756 [8258154 3.8258803 3,8259451 3.8260 %%% 
670 3.82639883.8264635 38265283 38265931 3.8266 578 5 0 
* 671 | 3.827 0460 3+3271 107. | 3- 8271763. 28272400 1 3-$273046 5 _ 
| 672 3.827923 3.8277569 | 3.82782.14. 3827885038229 %/%/%f᷑f%9% h 
673 3.823376 3.82840 21 3.284655 5 33285310 13.8285955 88 LEES 


1.674 1:3-$289820 1 38290463 Þ3:3291107/ 2 13: A 


6 _ OOTY 
* 3 * 
r 
a | 22 
- 


a * 2 , as A 
* * * "= N 4. * 
4 * 


A TABLE of Lagarithms | 


"> of 


Fe. 
338293938 
| 3-329 9467 


3-3305887 . 
3.8312197 


4 3-8318698 
3.8325089 
13-833 1471 
38337844 
3.8344207 
3.3350561 


3.8356906 - 


1 3. 3.336324 1 
3.8369 567 


3.8375884 


3.8282192 
113.8388491 
3.83947 80 
13.840106 

38407332 
438413595 


3438554 
3.8444772 


1 3.8450980 


3-8457180 
| 3-3403371 
| 3-84%9553 
} 3-3475727 
41 3.84$1891 | 
3-8488047 
} 3-$494194 
2 258332 
3.8506462 
13.8512583 


N 3. 3518696 


2˙8 524800 
3.853895 
3. 8536982 


| 3-3555192 
3.8561244 
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3.854306 
] 3-$549130 
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3:3293631- 


| 3:4300109 
3.8306528 
3•.8312937 
3.83 19337 
3·8325728 


3-8332109, 


3-3$338480. 


3-$344843 


3-8351196, 


3.8370199 
3.8379516 


3.8382822 
38389120 | 
3-38395709 | 


3.3407959 
| 3-3414220 
3:3420473 


38432951 


3.8439176- 
| 3-3445393 | 


3.3451661 
3.84 578% 
3.846399 
"3.84701 71 ' 
3.8476343 
3.8482507 
3.84 $8662 
3.$494$08 
3:3300946 | 
3.8507075 
38513193 
3-85 19307 


3-8525410 


3.835754 
2.8363874 


2 | 3-38426716 | 


| 


3:3531504. 
33537590: 


3.8543668 
33549737 
3-38555797 
2.85361849 


| 3-8403586 


1 


3.339117 
3-834 5479 


| 3-8470789 


3-$294324 | 
3-$300752 
3-3307169 
3-8313578 
'3-$319977 
3-3832£366 
3-3332746 


3-3351831 
3-8353174 
3-3364507 
38370832 
3.8377147 
3.838343 
3.8389750 
117 
3.840231 


3.841 4846 
3.8421098 
38427340 
3-8433574 
33439798 


3 8446014 
3-34 52221 
3-3458419 


3-3464£08. 


3.8476960' 
3:-34$3123 
3-34389277 
3-3495423 


3-8501559 | 


3.8507687 


38513807 


38519917 


3.85260 


3.8532113 
3.38535198 
3-$544275 


3-$559343_ | 


3.85 56403 
3-8562454 


&* 2211 $568497 
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3-3294967 
3.-3301394 
38307811 
3.8314218 
3.8320616 
38327005 
3·8 333284 
3-3$339754 
3-5346114 
3.8352465 
3-3358807 
2363040 


3:3371463 / 


| 


3.8377778 


3.8384083 


3.8390379 
3.8396666 
3.8402943 
38409212 
38415472 
3.8421722 
3-8427964 
3-8434197 
3:3440420 | 


3.8446635 


38452841 
8459028 
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38477577 
38483739 


3.848989 2 
38496037 4 


3-8502172 | 
3-8508300 
3-8514418 
3.8 510528 


2.8526629 
3.832722 


3.852880 
3.8 544882 
3-$550949 
3.855708 
3.8563059 
2 569101 


38302036 
3-3308452 
3-3314858 
3-3$321255 

38327643 

383324021 
38340390 

3.83467 50 
3.83 53100 
36359441 
38365773 

3•3372095 
3.837 9409 
38384713 
3.839 1008 
3.83 97294 
3.840357 

3.8409838 

3.8416097 

38422347 

3.8428 588 

—— 

3.844042 

3.844726 

3-845 3461 

3-3459658 

3.8465845 

3-3$472024 

3-38478193 

3-8484355 

3-3$499507 

3.8496651 | 

22302786 

3.8508912 
3.85 15030 
38521139 
3-$527239 | 
3-3533331 | - 
3-$539414. 
3-8545489 
3-8551556 
3-8557614 
3-8563663 
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1675 3.826254 7298896 73797570 38298182 44298827 , 
| 676 | 3.8302678 | 3.8303320'þ3.$303962 | 3.8304603 38303243433 ö. 
677 3.3393 3.839734 3.83173 3-8311016 | 3-3311656 |. | 
678 | 3-$315499 | 3.8316139.] 3-$316778 | 3.3317413 | 3.831858 
679 | 3-8321895 | 3.$322534 | 3-$323173 | 3-$323812 | 3-8324450 | 
3.832281. | 3.832$919 | 3.8329558 | 3-$330195 | 3-8339833 | YG 
| 681 | 3-8334659 | 3-$335296 | 3-$335933 | 3-8336579 | 3-$337207 |. | ⁵ 
632 | 3-8341027 | 3.8341663 | 3-3$342299 | 3-5342935 | 3:3343571 | JG 
683 | 3-8347385 | 3-834802r | 3-$348656 | 3-3349291 | 3.834992 
684 | 3-8353753 | 3-$354369 | 3-3$355993 | 3-3$35563$ | 3-8356272 }- | 
685 38360075 3. 8360708 38361341 38361975 3.38362608 I 7-69 "= 
6365 | 3.8366405 | 3-$367038 3-$367670 3-3368303 3-335$935 1 


687 3.337272) 38373359 | 3-3373990 | 3-8374622 3-3375253.. WR 
| 688 | 3.8379939 3.83790 3.838030 | 3.838093 2.838132 _ 
689 3.838 5343 3.838 5973 3-3386602 | 3.83$7232 | 3.8387961 Ny 9 
690 424927 3.839 2266 3-8392895 | 3-3393523. 3.83941 52 1 

| 3-8397922 | 3-8398550 | 3:3399178 | 3.8399806 | 3.840% } «© 
692 3.8404 198 3.8404825 | 3.340545 | 3.8496079 | 3.38406706 1 
693 38410465 3.844091 J 3:8411717 | 3.841234 | 3.8412969 } - 
694 38416722 3.8417348 3-3417973 38418598] 28419223 . - 
695 | 3-8422971 | 3-8423596 | 3-8424220 | 3.8424844 | 3.8425468 Þ 
696 | 3-8429211 | 3.8429835 | 38430458 33431081 38431705 | "4 
-| 597 | 3-8435442-| 3-8436065. 33436687 3-3437310 | 3-3437932 ] 2 
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| 598 | 3-8441664 38442286 33442907 | 3-3443529 | 144150 1 - 
699 | 3.8447877 3-$448498. 38449119 3.344739 3.8456 —_— 
700 | 3.8454081 1242475 3.843221 [3.843941 3.8456 [ 9 


701 | 3.8460279 | 3.8460896 | 3.8461515 3.8462134 3-3462752 | 
702 | 3-3466463" | 3.8467081 | 3-3467700 | 3-38468318 3.846893 
703 | 3-8472641 | 3.8473258 | 3-8473876 | 3-8474493 | 3:8475110 
-704 3.847881 | 3.8479426 | 3.848043 3-B480659 } 3.8481275 
705 | 3.8484979 | 3.34855836 | 3.848620 | 3.486817 38487422 1 i 
| 706 | 3.8491122 | 3-8491736 | 3-8492351 [ 3-8492956-| 3.$4935380] J 
_ - | 707 | 3-3497264 | 3-8497978 78924825 3.349906 3.8499719 | 
| 708 | 3.853392 3.804011 3-804 4624 2.813227 3-$505$50 | * 
709 | 3-8509524 | 3.8510136- 2 Trans 3-3511360 3.71197 | 
| 719 | 3-38515641 | 3-8516252 | 3-$516863 | 33517474] 3-351bov3-p nn 
711 | 3-3521749 | 3-$522359 2:3522970 | 3-85235830 | 3.3524199 58 + 

} 
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712 | 3-8527849 | 3-8528458 | 3.852906 | 3:3529677 3.886% 
713 | 33533949 | 3-$534548 | 38535137 3:3535765 | 3-3536374} 
714 | 3-38540022 | 3-8540630 | 3.$541238$ | 3-$541845 | 3:3542453 tf: 2 
715 3.854606 | 3.8546703, 3.83473 3.354797 3% 
716 3.8532162 3.3532768 | 3.8553374 | 3-$553980 | 386% 
| 717, | 3-3558219 | 38558824 | 3.855949 | 3-3560035 | 3:3560640-5; 
1.718 28554205 3.856482 3856576. 3. 8546081 . 3.856668 | {© * 
_ | 3-8570308 — 22 1 3. 1. 23221 2 1 
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pes — 8 8 H 
© 03005 5 "TABLE of Logs 8 x 
9 5 0 1 9 2 3 7 1 
wo” — urn | 38573928 | 3-8574531 | 3-8575134 | 3-8575737 
vt | 38579353 | 3-$579955 | 3-8580557 | 3-8581359 | 38581761 
| 3-8585372 þ.3-3585973 38386523 3-8587176 | 38587777 | 
358391383 |.3-38591984 | 3-8592584 | 3.8593185 | 3-8593785 
4 3.897386 | 3.8597985 | 3-359B585 | 3-3599185 | 3-38599784 | 
s | 3.8603280 | 3.8603979 38504578 | 3-8605177 | 38605776 
] 3-8609366. 3.369964 78616562 | 3.8611160 | 38611758 | 
1 3-$8615344 | 3+8615941 | 3-$616539 | 3.8617136 | 3-8617733 
|. 38621314. | 3-8621910 | 3-8622507 3.8623103 | 3-8623699 | 
| 3:8627275 | 3-3527871 3.8628467 | 3.8629062 | 3.8629658 | 
3.8633229 | 3-$633$23 | 3.8634418 | 3.8635013 | 38635608 | 
| 3:$639174 | 338639768. | 38640362 | 3-8640956 | 38641550 
1 3-8645111. | 3.8645704 | 3.8646297 | 3-8646890 | 3-8647483 | 
3.365 1040 | 3.8651632 | 3.8652225 | 3-8652817 | 3.8653409 
[| 3-8656961 | 3.8657552 | 3.8658144.| 38658735 | 3.8659327 | 
1. . $.8663464 | 3.8664055 | 3.864646 | 3.8665236 | 
I 3.8668778 ] 3.8669368 | 3.8669958 | 3-8670548 | 3.8671138- 
38674675 | 3-3675264 | 38675853 | 3-$676442 | 3.8677031 
3.8E80564. 3.8681 132 | 3.8681749 | 3- 8682329 28682917 
] 336386444 |. 3-8637032 | 3.8687620. 3.868 8207 3.868894 
- 33692317. | 3-8692904. | 3.8693491 | 3.86940 | 3-8694664 
#1 3-3698182 | 3-8698768 | 3.8699345, | 3-8699940 | 3-8700526 
| 3 3704039 | 3-8704624 | 3.8705209 | 3-8705795 | 3-8706380 
18709888 3.821473 3.871107 3.871164 | 3.8712226 
1 38715729 137163173 | 3-8716897 3.8717480 | 3.8718064 
4 3-$721563 | 3-$722146 | 3-3722728  3.3723311 3-$723894 | 
8 | 3-8727388 |  3-$727970 | #0720558 ! 3-$729134 | 338729716 | 
3.733206 3-$733788 | 3-8734369 _ 3-38734950 | 3-8735531 | 
4 3.8739016 3.739597 3.87417 | 3-8740757 [38741338 
* | 3-$744818 | 3-8745398 | 3*3745978 ; 38746557 [38747137 
|- 3-$730613_ 38751192 | 3-8751773 | 3.8752349. 38752928 
1751 3.876399 | 3-3756974 | 3-8757556 | 3-8758134 | 3-3758712 
$2 | 3-$762173 | 3-8762756 | 38763333 3.87629 11 | 3.8764488 
753 | 3-$767950 | 3.8768526 3.8769103 | 3.8769680- | 3.8770256 
1754. | 3:$7737!3 \ 3:3774289 | 3-8774865 | 38775441 | 38776017 
1755 3.877469 38730045 | 3:8780620 | 3.8781195 | 3.8781770 
$755 3.785281 3.878379 38786367 | 3.3786941 | 38787515 
1957 | 38790959 3.879152 | 38792106 | 3.8792680 | 3.8793253 | 
1758-1 3-8796692 | 3.8797265 | 3,8797836 38798411 | 3.8798983 
$759. -þ 3-$802418 | 3.8802990 | 3.83803562 | 3.8894134 | 3.8804706 
76 £ 28808126 | 3-8808767 | 3-3309279 | 3-8809850 | 3.88104 21 
113.8813947 | 3-8$814417 | 3-$314988 | 3.3815558 | 3.8816129 
3.99550 [38820120 | 3.83820689 | 3.8821259 | 3-$3821829 
3-3825245 3.8821815 | 3-$326384. | -3-$826953 | 3-83827522 
38830924 3.883150 — 38832639 | 3.8833207 
8836614 3.883182 | 3. IB 
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4 7 | from 1 to 10000; . n 4 
720 3.857634 18 2577575 I 8578148 | 3578755 . 3 
721 3.8582364 3582965 24583587 3.858469 3.55%%ͥ(&¹ũnůtͤl 
4 722 | 3-38588379 3.858898 | 3.$589581 | 3.8590181- 3-$5997$2- | 5 
723 3.894385 3.38594986 2.593586. 3.8596186 | 3.8596786 | 
1724 3.8600384 | 3.8600983. | 3.860183 3.860218 [3.860278 f *, 
725 | 3.38606374 3.366973 3.860771 3.8608 170 2.9608 768 i 
| 726 | 38612356 | 3.8512954 | 38613552 | 3-8014149 1-3-3614747 | EY 
727 | 3-3$618330 |. 3.8613927 3-3619524 | 3.8620120 | 3.8620717. | — 
728 | 3 8624296 | 3.862489 2 4.8625488 | 3.8626084 | 3.8526679 | - - 
729 3 8630253 2. 8630848 ö 3-$631443 3.863 2039 3-$632664 { . 
730 | 3-3636202 23222 28637391 4.8637985 3.863838 | 
| 731 | 3-8642143 3.884222 | 86433431 | 3-$643924 | 38644517 | F 
732 | 3-$648076 3-8648669 | 3.8649262 | 3.864985y | 3.8650447 | 
733 | 3:3654001 3.865459 28655185 3.8655777 | 3.8656369 | _ 
734. 3.8659918 | 3.865030 3.8661100 | 3.8661691 | 3.9662 2822 
735 | 3-3$665827 | 3.866647] 3·866 783.8667598 3.866818 [[ 
1 736 | 3-$671728 | 3-8672317 |- 3-$672907 | 3-$673496 3.86748 [( 
737 38677620 | 3.8678209 | 3-$674798 | 3.8679387 | 3.867999 ( 
| 7338 | 3.8683505 | 3 8684093 N 3-368468$1 Fe roy pune] 3.868 585% ⁰ = 
739 | 3-8689382 | 3-3689969 | 3.869336 3.869114 3.969% /%fn:¶19 
749 | 3-8695251 | 3.38695837 |. 3-$696423 | 3.869701 | 3.8697596 $4 OY 
741 | 3-8701112 | 3-8721697 3-8702237F 3.8702869 3.870344 4 
742. | 3-8706965 38707549 38708134 3.870719 3.97093 4 
743_ 22128 | 3:3713394 | 38713978 | 33714563 9 2 
| 744 3.8718647 - 3-87 19230. | 3.8719814 3.720399 3. 8720980 5 A 
745 | 3-8724476 | 3-8725959-| 3-$72564t | 3-38726224 | 3.$726806' } Wh 
746 | 3-$730298 | 3.8730880 J 3.873146t | 3.873243 3.873262 9 
, | 3-9737855 \-3-3738435 | J 
| 748 | 3-8741918 | 3-3742498 | 3-8743978 | 3.743658 © 2.8744328 } 4 
749 | 33747716 | 3-3748296'] 38748875 3.874944 3.87/54 9 
| 759 | 3-3753597 | 3 3754086 3.875464 3.875243 3.87581 
751 | 3-38759290 | 3-8759868. |-3.8760445 3.876123 3.876166 _ 
| 752 | 3-8765965 | 3-8765642. | 3-3766219 | 3.8765796 3.87677 
7 3.97722 3-877 1409 3.771985 | 3.8772561 3.877217 ob 
754 2.87782 3.822218 | 3:3777743 22228219 3.822882[( 
755 3.578235 3.752979 3-8783494 e . 1 
7586 3.878589 3-8788663 | 3.8789237 3.87899 T1 3.879% 830) 
| 757 [3.872826 3-3794400 | 38794973 | 38795546. 28796009) Io 
758 | 3.8799556 | 3.8800128 | 3.8800701 3.887273 3-8801346 | 1 
759 3.3805278 | 3.3805850 | 3.8806421 3.880699 2 [ 3.8307564 4+ 
760 3.881992 38811663 3.8812734 3.881275 3.583260 
761 3.8816699 | 3.8817269, 38817840 3.881841 3,9818986 } _ 
762 3.8822398 | 3.8322968 | 3.8323537 | 3-3324107-], 3:385624476 4: ©" | 
| 763 | 3-332$090 | 3-8328659- | 3.8829228 | 3.3329797 | 3-3330365 | i 
70%... 3-$3833775 | 33334343 | Þ3334911 | 3-33835479 79 % 
22.883247 2. Soo? 3. $840586 | 3.3841 154 2 3 5 — 
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3-38347954- 
3.88 53612 
3.88 59263 
3.88 64907 


1 3.8876173 
3.8881795 


| 3-3898617 


| 3.8904210 


3-8909796 
3-8919375 
3.8920946 


3. 9932068 
3.8937618 


38948697 


3.8976271 
| 3-8981765 

3.8987252 
3.8992732 


3. 9009131 
3.9014583 
3. 9020029 


3· 930900 
3.9036325 


3.904755 
3.905256⁰ 


3.9063351 
3.907414 
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| 3.88 Te | 


3.887544 


3.8887410 
33893017 


3.892651 


38943161 
3.8934225 


138939747 
3.895 $202 | 


739 | 3-8970770 


3-8998205 | 
| 3-960367T 


- 3-9925468. 


| 3:9041744 - 


| 3-9057960 
{ 3-9068735. 


9 | 3-9979485 
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3.88 59828 
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3-891 5932 
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3-894 3715 
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3.89878 00 
38993279 
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3-9009676 
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3.90260T1 
3-9931443 
2.036867 
3-9042285 
3-9047696 | 
3.905 3101 

3. 9058498 
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3. 9074651 
3 888 


3-383 2357 | 
3.8893577 


3.892706 
38932623 
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3.884986 
3.88 34743 
3-$860393 
3-8366035 
+ 3-3371670 
3-8877298 
3-38332918 
3-8888532 
3-8894138 
3-3899736 
3.8905 328 
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3.$916489 
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3-894.4268 
3-3949803 
3:38955330 
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3.8982863 
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3.903198 
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3.892762 


38993827 
38999299 


3. 9064428 
3. 9069812 


3. 8977370 | 


 3-8849652 


3.8877860 


. 3-8911470 
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3-8972421 
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3.901767 


3-9043368 
3. 9048778 
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3. 7 870 I 


3.8855308 
3.88609 57 
38872133 
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3.888909 3 
3.8 894698 
3. 8900296 
3. 3.895882 


38917047 
3.8922616 
3.8928178 
3-8933733 || 
3-8939281 | 
3-8944822 | 
3-8950356 
3.89558383 ; 


3-8966915 


3-8977920 


3.8988897 
38994375 
38999846 
3. 9005310 


3. 9016218 
3-9021661 
3-9027098 
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3-9059577 


3.90703 30 
3-9075726 
3-9081095 
3-9086458 


3-8344555 
3.8850218 
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| 3-8861522 


3-8867 163 
3-8872796 


38878473 
3-8884042 | 


3-8389653 
3-8895258 
3-8900855 


3.38906445 
3.8912028 | 
3-8917604 | 


3-$923173 
3-8928734 
3.893 4288 
3-8939836 


3-8945376 | 
3.8950909 | 
23227327 | 
3-B961954 | 
| 3-8967466 
| 3-8972971 


3-897 8469 


3-8983960 | 
3-8989445 f 
3-8994 922 | 
3-9900392 | 
3-9005856 | 
3-9011313 | 
3-9016762 | 


3-9022205 | - 


3.927641 
3.233221 
3.90 38492 
3.904390 


3· 9049318 
3-9954721 
3-9060116 
3-9065505 
3.9070887 
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19.715285 
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32 Degrees, 


Sine 


—— 


19.7 242097 


9.9284205 


9.7244128 


29.724613 


9.7248 156 
9.7250174 


9.7252189 


9.9283415 
9.9282625 
99281834 
9925 1043 
9-9 280251 


} 


424 
” 
12 


9.7256217 


97264257 


9.7274278 


9.7282271 


9.7284267 
2 


3 


9.72 54204 


97258229 
97260240 


97262249 


9.72662 64 
9.7268 269 


9.9275459 
9.927866 
9.927787 
99277079 
9.92762853 


— — . — 


9.927549 
9.9274595 
9-9273899 
9$-9273103 
9.927230 


{ 


| 


| 


Tang. 


97957892 


5.7960703 


97963513 
9.766322 
9.7969 130 
9.771938 


97974745 
97977552 
9. 7980356 
9.798 3160 
9.79858954 


| 


10.2042 = 
1002039297 
10.2036487 
10.2033578 
10. 2030870 
to. 2028052 


10. 2025255 
10. 2022449 
10. 2019644 
10. 20 16840 


9.7988767 
9.799 1569 


100.2011233 
10. 2008 431 


97994370 
97 999970 


— 


— — 


9.9271509 


$-9268g14 
5267514 


97286260 9.9266714 
9.7288253|19.9265913 
9.729024519,9265112 
$.7292234(9-9264310 
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27 
28 9.729 8197 9-9261901 
299.7300182 9.9261096 
[399.7302165/9.9260252 


7296211 


1 


9.729422319-9263 507 


9262704 


Sine 


9. 8002769 
9˙8005567 
9. 9008 365 
9.801116 
9.801 3957 
9.8016752 
9.8019546 
9. 8022340 
9.8025133 
9.8027925 


9.7997 EP 


10.2005530 


10.2014036] 


10,2002830 
10 200003 


10. 1997231 


10. 1994433 
10. 1991635 
10. 1988839 
10. 1986043 
1.196248 
10. 1980454 
10. 1977660 
101974867 
19.1972075 


9. 8030716 


9.8033 506 
9. 8036296 


101966494 


10. 1963704 


803 9083 
58041873 


10. 19609 13 
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—515755 


10.2757 903060 


10.07 16585 


100.0718166 
10.071 89 57 
10.071974 
10.0729541 
182334 
10.07 22127 
10.072221 


10.072410 
10.0725305 
10.07 26 101 
10.05 26897 
10.727694 


10.017375, 


10. 275588209 


10. 2749826056 


— — 


10.023718 


10. 2735743049 
10. 2733736048 


10.0728491 
10.0729289 
10,0730087 
10.0730886 
10.073 1686 
10.07 32486 
10.07 33286 
10.073408 
10.07 34888 
10. 0735690 


10. 1969284 


10.0736493 
10.0737296 
10. 0738099 
10.0738 904 
10.073970 


10. 2723722043 
10.2721723ʃ42 
10.27 17729 


(0-2715733 
[0.2713740 
10.2711747 
10. 27097 56 
10. 2707766 


190.2703777 
10. 2503290 
10.270180 
10. 26998 18 
10. 2697835030 
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9.232165 
9-7304148 
97305129 
9.7308 109 
9+7310087 


92312064 


9.73 1601 


Sine. 


9.9260292 
949259487 
9.92 58681 
9-9257875 
9-925 7069 
(92 $6261 


9473 1 35454 


9.731798 99.9233937 
39 9731996 109.9253028 
40 9.732193 29.922218 
41,9-7323902[9-9251408 
42 9-7325870[9.9250597 
97 32783719-9249786 
9.7329803[9.9248974 
97331768 9.9248161 161 
9.73337 319247349 
9.733589309.9246 835 
9:7 337654[9-9245$721 
9.73396 14.924490) 
$0,9-734157219-9244092 
$1'9.7343529/9-9243277 
$219-734548519-9242461 
$319+734744019+924 644 
54 9-734939319* 9240827 
$5; 2 9:7351345|9-9240010 


—.— 


56 's 7353295 
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- 


967 355246! 


$9235 9239191 
99238373 


97357195˙9237554 


9:9.7359142 


9.9236734 


Fo 97351088 0.9235914 
£ Sine. 


Tang. 


F | 


9.8041 873 
9.8044661 
9.8047 447 
9.80g0233 
g.805301g 
9.805 5803 
9.8058 587 
9.8061370 
9.8054152 
9.8066933 
8059714 


9072494 
98076273 
9. 9078052 
9.8080829 
2 8083506 


10.1958127 


—. 1944192 


10-1955339 
[01992553 
10. 194976) 
10. 1946981 


10. 1941413 
10. 1938630 
10. 1935848 
10. 1933067 
10. 1930286 


10. 1925 505 
10. 1924727 
10. 192 1948 
10. 1919171 
10.1916394 
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10.9739708 


19.0740g13 
10.0741319 
10,0742125 
10,0742931 
10-07 43739 


10.0744546 


10.074334 


10.269783; 
10. 2695852 
10.269387 
10.269189 
10. 2689913 
10.2687939 


10.268 39 85960024 


10.268398; 


10.746163 10 268 2011 
10.074697 10. 2680039 
10. 47282 10. 2578008 


10.748592 592 19.2576098 | 
10.0749403,19-2674130 


10.07 502 14 10.2672163 
10. o 51026 10. 2670197 
10.076518 39 10. 2668232 


9. 8086353 
9. 8089158 
98091933 


9.80 8097480 


9. 7100353 
9.8 1030253 
98105796 
9.9 108 566 


9.8116873 


9.8122408; 
9-3125174 


98094797] 


9-8111336 
9.8114 14105 


To.1913617 
10. 19 10842 
to. 1908067 
10.190 5293 
10.1902 .. 
to 1299747 
10. 1896975 
10. 1854201 
10.1891434 
10.1988664 


7.762 5895 


58119641 


10. 1883127 
ro, 1880359 


Io. 0.18 74826; 


Tang. g. 


| 


I0.0752651 10.2656264 
10.07 33468 10. 2664307 
10. 0754279 10. 2662346 
10.055093 10. 2660386 
10,07 55908 10. 2638428 


10.07 36723 10.25 56471 
10. 075753910. 2654513 
10. 038338 10.2652 550 
10. 075917310. as 50607 


10 0759990 


10,0760809 
10,0761927 
10,0762446 
10,0763266 
10,0764086 
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10-25486g5 
10.2646704 
10.26447 54 
10.264280g 
10. 26408 58 
10. 2638912 


Secant. 


o ee N 8 


57 Degreet. 


—_—Y 
i # 


55.2 "IN - 
"s "4 
* 


S 
» Wh 4. 


n 
% = 


DE A Table of Artificial Sines, 


33 D egreer. 


49.735497 55 9234272 


bet 11 9. . 7382412 
129.7384343 

11319.7386273 
149.7388 201 
158.2390129 


* 


169.7392053 


35.137079 


7 9-7 37457 $19-9230158 


1 Ee 


19+92334$0 
9-9232628 


9.9231865| 19 
9-9230582 


97372737 


8 9+7376SSLL 
919.7378546 
109.7380425 


952293314 
9.92289 509 
29227624 
9. 5.92268 88 
9.9226032 
9. 9225205 
2* 9224377 
$-9223549 549; 
aber 
175.7393980 9.922189 1 
180.7395904 9.922 1062 


— 


19 97397927 9. 9220232 


29922289828 219401 


21 9. 7401668 9. 9218 570 
22 9.243587 5.4 9217738 
239.7405503 

24% 7407421,9216073 
239.2409337 9. 9215240 


9.9216g06 


16 760.7411251. 9214406 


12719: 7413164 9-9213572 


2819-7415075 9. 9212737 


lac“ 74169869. 9211902 
ö 25 ; 9:7418395 9 —— 


9. 4125174 10.1874826 


1g. 812793910. 1872061 
9. 8130704 
9133455 
9.813231 


9.814755 
9.8 144516 
9.814777 
98150036 
98152795 
9- 8155554 
98158311 


9.8 161058 
5 8163824 
'9-816 8166 580 


9.8169335 
9.8 172039 
9.8 174842 
98177595 
9.8180347 


3 


98138993 


10. 1869296 
10. 1866532 
10. 1863769 
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10. ke bd 


10.1855484 
10, 1852723 


10.184720g 
[0.1 844446 
10. 1841689 
0. 1838932 


1 
10.183342 


10. 1849964 


10. 18 30865 
10.182911 
10. 1825158 


10. 1822405 


10.119553 


9.8 18 3098 


9.818849 
9.8188 399 
9.8191348 
9.8 194096, 
9-8196844 
9.8199 592 
9.820238 
9. 82056084 
98207829 


10.18 15902 


10. 1811401 


ro. 70.1903 166 
10. 1800 
10,1797662 


10. 1794916 
10.179217 


156.1814131 


10. 18086532 b 
10.1805904 | 
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Tang. 
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[0.0764086 
t0,0764907 
10,0765728 
10.0766550 
10.0767372 
10.0768 195 


10. 0769018 
10.076982 
10,07 70656 
10.97 71491 
10.077 2316 


10. 2638912 
10. 263696. 
10. 2635024 
10. 2633082 
10. 2631141 
10. 2629201 


10. 2627263 
10. 2625325 
10. 2623389 
102621454 
102619521 


F 00993142 
10.277396y 
[0.077497s 
10.077 5623 
10.0775451 


10,07 77279]| 
10. 2506020 


10.0778 109 
10.0778938 
10.0779 768 
10.07 8059 


10.0781430 
10.0782262 
10.078 3094 
10.0783927 
10.07 84760 


10.0785594 
10.07 86428 
10.0787263 
10.97880g8| 
10.078 89 8934 
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10.25174588 


10.2615637 
10. 2613727 
10.2611 799 


10. a609871 


10.2607945 


10.2504096 
Lo. 2602173 


10. 2600232 


10.2898 334 
10. 2598413 
10.294455 


40 
39 
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37 


10.239279 30 
10. 2 10.289663 35 


10.288749 
10. 23868 36 


10. 2584925 
10.253014 
10.2538 110g 
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Sine. 
30 92418893 


31 9.742050 
329.7422710 


339.7424616 


349.7426520 
9268423 


9.9211065 
9.92 10229 
9.9209393 
9 

99207717 
9. 9206870 


4 36 9.780323 


379.7412226 
38 9.743126 


5 95.743024 
4% 


2427921 


49.743981) 
429.7441712 


43/9-7443606 


44.9+744 5498 
45/9:7447399 


4697445290 
479.7451169 


489.7453056 


25874775753 


$0 9.2486 828 


$.9206039 


9. 9205200 


9. 9204360 
929203519 
9.920267 
9.920193 
99200994 


9. 9200181 


9.9199308 
$.9198464 
99197619] 
99196775} | 
$-9 195929 
99193083 
99194237 


457 9.745872 


129.7460595 
15 97462477 
349.7464358 


85928623) 
869.7468115 


599.7473743 


675.7469992. 188 296 
$8 (9.747 1868 


9.193390 
9.9192 542 
9-9 191694 
9.190845 
9.219996 
9.9189146 


9.187445 
9.9186 594 
99133242 


8 9.747377 
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Sine. 
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| Tang 
9.820782; 


9.8310574 
9.821331) 
9.8215060 
9.8218203 
9.8221545 
98224286 
9. 8227026 
9.8229766 
982323035 


11757771 
70.1789 426 
10. 1785583 
to. 17839464 
10.178119 
101729435 


101775714 
10. 1772975 
101770234 
10. 1767495 
9-8235244j19-17647 56 
9.92 3798110. 1762019 
9.92407 19010. 1739281 
9.8243455[10-1756545 
9.8245191|10-1753805 
9.82 48926|10-1751074 
9 9258166010. 1748340 
9-8254394|10-1745606 
9.8237 127/10. 1742873 
9-925 986010. 1740 14 
98262592 10. 17374 


9.3265323 10.1734677 
9.8268053|10-1731947 
g.8270783[10.172g217 
9- 8273513] 10-17 26487 
'2.8276243|10.1723759 
'9-8278965 10. 1721031 
9.828 165610. 1718304 
9.284423 10. 1715577 

9-8287149|10-1712851 
9.828937 4/10.17 10126 


10.002391 


10. o 142 58 
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to, to. 0789934] (53500 10 
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10. 2 57 7290 289 
10.092283 10. 2573480 25 

[0,.0793122 19-2571577 25 


| 19.2 19.2569975 24 


10.076971 


10-07 g0507 
10.0791445 


10.793961 


10.095640 
10.079648 1 


20.0797342 


10.079816 
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10.2565874 


10.263976 
19-2562079 
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19-0795006{I0.2558288 
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10-0800692; 
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10.8049 1) 
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10. 25262 $7 
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Table 0 Artificial 
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4 


1 


34 Degrees, | 


olg. 4736 17%. 185742 
1 9.747748519-9134890 
209.7479360 . 9184037 
8 | 39.748123 

. 99162329 
* 


72900 


1519-7 $03579|9-91 


5.516773 
9166866 


9.724849574. 9181473 


9.831703 10. 1682 909 


(272 9-835 7804 
9.8360513 


2 


ä 
9.828987. 10. 1710126 
98292399110. 17040 
9.8295323|10-1704677 
9.62 ;8047|i0.1y01953 
9.5300 76910. 1799231 
9-8303492|10-1696508 
9.8305213 10.1693787 
9.83089z34{10.1691066 
9.8311654j10-1688346 
9.3314374{10.1685626 


9.331981 1 1.1680 1869 
9832232910. 167747 U 
98325246010. 1674754 
9˙8 32796310. 1672037 
9883067910 1669321 
ITT 656606} 
9.8 335109/10.166389 x 
9.383389 3j10.1651177 

10.1658464 


9·8 341536 
9.8344249ʃ19.1653121 
10 1653039 


9.8 346961 
9.8349673;10.1650327 


9.8332 84 \ 
g9.8355094{10:1644906 
10. 1642195 


10. 1639487 
10. 1634071 
10. 1631364 
10. 162863 | 


| 


9.8363221 


g-8365929 
g9.8368636 
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10. 514258 1.25243; al 


— ＋—— — 
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10. og 1311010. 25822311030 


10. od 13963 
10.08 168 17 
10.08 17671 


10. 08 18 323110. 251 


— 


10.08 19380 
10· o8 20236 
10 · os a 1092 
10. 0821946 
10. od 22806 
10.08 23664 
0. o 324622 
10.08 2338 . 
10. o 26 240 
10. od 27 100 


— — 


10. 5827950 
to. o8 28821 
10.08 29683 
10. o8 30543 
10. o8 3 140 
10.083 2270 
10.083 3134 
10.08 33998 
10.083 4863 
10. og 3 3728 


10. 2520640050 
10. 2518770 57 
10. 2516901 36 
02519033155 
10. 2513167454 
10. a 509438 $2 
I0.250757$[51 
10.250$7 13/50 
10.2503852 49 
10-2501993}48 
f0,2500134147 
[0.249827 7146 
19.2495421]45 
10. 249456604 
[0.24927 13/43 
10.2490860142 
10. 248900941 
10. 2487158 
10.248 3309039 
10.248 3462038 
10. 268 1613 
to. 247976936 
10.2472925]35 


{ 


ro. ob 35394 


10. o8 37461 


10. od 38 32) 
10.0539195 


10.840063 
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10.2476081134 
10. 2474239053 
10. 2472398032 
10. 2470538031 
to. 2468720 
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9-7 $31280[9-91 59937 
9-7 $33118|9.915906y 
$49 $34954[9-9158200 
97535790 9.51 $7330 
9.7538624|9-91 56460 
9-7 540457|9+9155589 


D 


975441199.9153846 
9:7545949[9-9152974 
919-7547 777[9-91 52101 

9+75459604[9.9151228 


9-755$080[9.9148604 
g-7556g02 9.9147729 
45/9-75$8724|9-9146852 


469.7 860544. 9.9145976 
479-7 562364|9-914 5099 
489-7 564182|9-9144221 
15 9.736 59999˙9163342 
$0/9-7567815|9-9142464 
5109.7 9.7 569630 9-9141 41584 
9-7 $71444\9-9 140704 
393574256 5•9 135824 

99138943 
9.276878 f- 91388! 
9.75786875.9137179 
9.7 520495, 9-9136296 
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$9 (9-7 $84108[9.9134570 
ia 9-7585919]9.9 133645 


9.7542288[5. 9.9154718 


17551431. 91;03 54 
429˙73532369˙9 149479 
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9.8 379460 
9.838 2164 
8.838427 
9.387571 
9.8390273 


9.8395676 
99398377 


98392975 


10. 1620540 
10. 1617836 
10. 16151331 


10.16 1242 


10. 1609727 


10 · I607oa 
10. 1604324 
10. 1601623 


| 


9.8401077 
9.8403776 
9.8406475 
9.8409174 


9 8414569 
9 8417265 
9+8419961 
9:8422657 
94842535) 


; 


9.8428046 
90430735 


9-841 1871] 


9.8433432 
9.9436125 


II 


10.1598 923 
10. 1596224 


10. 1590826 


10.1593 325 
10.1 — 


10.158543 
10.1582735 
Io.1 580039 
10.1577343 
I0.1574649 
I0.I571954 
10. 1569261 
10. 1566 368 


98438817[10.1561183 


9.8441508|10.1558492 
9.844419910· 1555801 if 
9. 844688g110.1553111] 
9.844957 /10. 15 $0421 
242289 [9124723 


[se 
9. 8371342 2527677 [ines : 10. 


9.837404 10.1625951 | 
96376755 10.1623245 


| 


— 2 0 al 


10.2455881/27 


10.0849646 10. 2448369 19 
10. o8 302 1010. 2446744016 
10.08 31386110. 2444920017 
10. 85227 100.2443098 16 
10.08 33148010. 2442 6 15 


10,08 $4024110-2439455|14| 


10.0854901110.2437636, 13 


10. 08 5377 10.243581812 2 


— 10. 243400111 


» 


10. 0561939 10.2423122 


10.0 Taberiroagerang 
10. 056370410. 2419305 
10. 0864 58 710.2417698 
10 · 86347 110.2613892 
10. 866333010. 2414057 
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19.75877175.91 32760, 
2/9-9$89519 
139.7591321 
497258451 
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9.7890 1849.8967294 
99.789 1802|[9:8956308 
9.7893420 09.896321 


Sine. 


— | - | WJ 
352 Deprees. 


* 
0 — - | 
Q ] 
3 9 
— — th 0 Y 2 A Loan... 2 
— 
% * 


* 


"I Table bY 2 Sie, 


Tang 


469.7903 104 8959389 
4: 719+7994715 e 


4 99.7907 330. 8956414 
11919-799954 | 9.8955422 


| 82 


fr 5975 I ens 
1 9. 354547 


19.752 3968.884646 
12.292838 e 


| 1 8 05 544538435 

279.7935727. 89384 56 
| [:89.7938317. 8937452 
74 1 9. IC 


93941114 
9.894373 10.1056285 


112 [0.7912754(9. 8953435 | 


792236919-38947459| 


10461 98993082] 


$444] |9-9006052 


9.852808 


9.893070 
9.933305 
2935909 


9-8938 511 


| 


38 Degrees, 


[ 


10.197 1902 


10.1959 298 
10. 1055694 
10. 1084091 
10. 106 1489 
10 1038886 


9.89463 17 
9.8948918 
9.8951519 


9.89567 19 

98959319 
9.8951918 
9. 2964517 
9.896716 


93954119 


10.153683 
10. 1061082 
10. 1048481 
10. 1045881 
198.1043291 
10. 1040681 
10. 103 8082 
10. 1035483 
10 1032884 


9-8969714 
9.8972372 
9-8974910 
9.3977507 
9.898c 980104 
9.8982700 
9.898 5298 
8987892 
9.899487 


9.899 5677 
9.8998271 
9. 90008 65 
990034359 


Secant. 


82534577 
10.103 $666 
10. 1036654 
10. 1037642 
10. 1038631 
10. 1039521 
10. 1040611 


10. 1041602 


10. 1042594 
10. 1043386 
10.1044578 


10.104557 
10. 1046565 
10. 1047560 
10. 1048553 
10. 10495350 


10. 10302 6 
10. 1027688 
Io. 1025090 
10. 1022493 


1a. 1019898 


10. 1017300 
10. 1014704 
10. 1012108 


10. 1009613 


10. 1006918 
10. 1004323 
10. 1001729 
10. 0999135 
10.09 96 841 
10.993948 


* 


Tang. 


10. 1050547 


10.101543 
10. 1052541 
10. 1053539 
10. 1084337 


> 
| | 
— 


10.210655 


10.2 10496 
10. 2 10334 
10. 21017 
10.2 10012 
to. aogꝭ ;o 
10. a09689 
10. 20932853 
10. 2093675 
1 0. 2092067 
182090432 


6 


3 
$ 
$7 
38 
$5 


3 
33 
52 
51 
50 


10. 20886 52 $2 
I9-2087246 
10. 208 5641 
10. 208403) 
to. ao8 2434 
10.2080832 


10.2079231 


10.20760z al 


10. 2074434 


10. 10 56 336 


10.105753) 
10. 1058538 
10. 1059539 


10. 1060 542 
10.1061 344 
10. 1062548 
10. 1063552 
10. 10645 58 


10.207283 
10. 2071240 
10. 2069645 
10. 2056437 


10. 2064865 
10. 2063273 
10. a06 168 3 
[10,.2060093 


10.2058 304.30 


Secant. 


49] 
48 
47 
46 
45 


4. 
43 
42 
41 
49] 
39 
38 
37 
36 
35] 
344 
33 
32 
31 


M 


51 Degrees. 


. 

2 

* 
42 5 


— 
1 
* 


"4 c * 
a LD 
„ 


N 
* 6 en 
, * * ach 6. . 2 


. ng C 
1 


\ at 


' Tangents, and 8 ec ants. 


ths 


| 38 Degrees. 


32 


36 
37 
38 
39 
40 
41 
42 
43 
44 
45 


46 


5 


3019.7941496[9-8935444 


9.794467 


9.794423 
9.7951008 
97552550 
97954171 
9.7535751 
97957330 
9.7958 909 
9.7960486 
9.7962062 
9.79636 38 
9.796 5212 
9.7966786 


947973071 
97974640 
9-7 976208 
947977775 
$47 979341 
9$.7980506 


9.7982470 


| 9.9988718 


9-7 984034 
9.7985 596 
9.7987158 


3109.794308 39.593 4439 


9-8933433 
9-8932426 
9-85931419 
9-8930412 
$5.89 29404 
9.8928395 
9.8927385 
9.38926375 
98925365 
9-8924354 
9-89 23342 
9.8922329 
9.8921316 
99920303 
9.899289 
98918274 
989172538 
98916242 


98912172 


9.89111753 


98910133 
9.909113 
9.8 908092 
9.890701 
9.8 os o4 
9.8 905026 


Sine. 


22275226 
9.891420 


| 


n 
5.99210. 993948 
9. 90086451. 099 1355 
9. 9011237 10.098 876 3 
9.901 38 30f f o. 986170 
9.90 164220. 0983578 
9.90 19013 10. o 8o 98 
9. 902 1604.10.09 78396 
9. 9024195]. 0975803 
9. 902678610: 0973214 


9-9031966 10.0958034 
9.9034555|19.0965445 
9.5037144|19-0962856 
9.9039733}10-0960267 
9.5042321|10-0957675g 
9.9044910|10.09550g0 


9 9o50085|10.0949915 
9-9052672|10.0947328 
990552 59119.0994474 1] 
9.90 57845 1842155 
9.906043 110.0939569 
9. 906301710. 0936583 
9. 906 360310. 0934397 
9.9068188|10-0931812 
9.9$70773|10-0929247 
9.90733 $7|10-0926543 
9.9075941110-0924o0gg 
9.-9078525110.092 1475 
9 go81109|i0.09188g1 
9-908 3592 [0.0915308 


9.902g9376119.9970624| 


9 $047497]19-0952503| 


| 


l 


10. 106455 10. 203830 
10. 106g 56110. 205691 
to. 106656 79. 2053533 
10.1067 574/10. 205374 
10. 106838119. 203213 
10. 1069588 19.250375 


10. 1070 396 l. 0489924 


10. 1071605 10. 20474103 
10. 107261510. 2045829ʃ22 


10.107352 5 10.204424 21 


10. 10746 33 10. 20426 
10. 105 5646. 10. 204 109119 
10 10766 5810. 2039314 
10. 107767 1]19.2037938 
10. 10786840. 2036362 
10. 10796 9710. 2034788 
t0.10*0711[10.:033214|14 
10. 1081729410. 203 1641 
10.1082742110.2030070 
10. 10837 3600202849 
10. 104.6929 
10. 108 379 5. 2025360 
10. 108680910. 2023792 
10. 108788110. 2022225 
10. 108984710. 2020639 
10. 1089956710. 2019094 


10.1050887] 10.20 7 530 
10. 109 1908 10. 201398 
10. 1092929110. 2014404 
101093951 109.2012842 
10. 10949 24/lo. 2011282 


| NS Secant. 


— — 


51 Degreer. 


| 


— 7 


— 


Slo an QA] 4 ep] 


— 


_Qaq 2 | 


- ads 
th = * 7 
* 


A Table 0; Artificial Sines, 


39 Degrees, 
: EE. Tang, _ is 


9.7988718 18 9.850! 9.850 5026 508692 15.916305 


5.790278 g.8904003| 9.905627 5010. 09137; 
g-799 1835 9.890297 5 
9:79933949-8901954/ 
| 49799495 8.8% 
| $19.7996587/9-8899903 9-905 


Secant. | 


10. 1094974 16.2011282 
10. 109399710. 2009722 
10. 1697021010. a008 164 
10. 109804610. 2005506 
10. 1099071010. 2003049 
10. Jlooogzſte. 2003493055 


609.7998062 8898877 


759.79996 169.88978 50 
89.900116 99.8896822 


10. 1101123 10.200 1938 
10. I 10a 150010. 2000384 
10 1103178010. 1998831 


99 - 80027219.88 95794 
10 g9-8004272 9.88 9476s 5 
ou 9.8005823 9.8893736 
tao. S0 73729. 8992706 
13. 800592 109.8891673 
J14%.80 104689. 8890644 

i ge 801201 .88 89612 
16 9.8013361 9.8888580 
17 3 98887547 


10. 1104206010. 1997279 
10. 110623310. 199 8725 
10. 110626410. 199417) 
10. 1107294/·0. 1992628 
10. 1108 325]10. 1991079 
10.1109356 010.1989532 
10. 111038810. 1987983 


10. 111142000. 198643 


9.9109507|t0.08g90493 
9.9 11208010. 10.887913 
9.9114666010. 08853334 
9.9117243(10. 08827533 
9.9119824 10.0880176 
98122403 10 0877597 
9.912498 110.087 5019 
99127559 10.08 72441 
9.9130137 10. 0869863 
$5479 be ene 
92433291 10.0864709| 10. 11 
9.917868 10 0862137 10.11 
9-9140444{10-0859556 
9-9143020 Io-o8 56580 
9-9145596[10-0854404 
9.248171 10.083189 
9.9150747|10.0849253 
9.9153322|[10.0846678 
g-91g55$896|[10.08 44104 
lis»9158471]10-0841529|[10.1124898 

119-9 16L04g]I0.0838955| |10-1125939 


ang. 
30 Degrees. 


| 


10.1113487(10.1983351142 
10. 1114521010. 198 1808 


101117628 10.1977 184] 38 
10.I118665|10.1975645|37 


| [24]9.8025694/9.88 80258 
189.8027431 8929260 


10,11 121779 10. 10.197 1032 34 
10. 1122818 
10. 11238 38 


1 — 9 
"A 5 


* - 


Tangents and Secants. 


39 Degrees, 


Sine. 


Tang. | 


54035105 105 9.8874061 


9.8036637 9-387 3org 3019 


33 
34 


19+ 803815809. 8371977 


98035699 
'9.8041223 


9. 9869890 


g9.8042757|9-8858846 
9.8044284,9- o.8857801 
9.804 581.8866736 
9.80473369.886 57 10 
9.804886 109.8864663 
9.0 3038 3.8863516 
9.80 5190809. 8862568 
g.805343c|9.8861519 


9.8054gg1 


9.80595 10 
9. 906102 


9. 8062544 


9. 8067089 
9. 8068602 
98070114 
9. 8071626 


9.803136 


9.806 4060 
9.8065575s 


8860470 


9.805799 119.8858370 


9.8857319 
9.88 56267 
g. 8855215 
9.8854162 
9.88 53109 


g9.8852055 
9.885 1000 


98849945 


9.603647 1 $9420 


9.847832 


9.807445 
9.80761 $4 
9.8077662 
9.807916 99 


9.88464775 
9.8845717 


8843599 


9-9161 845 
9.9 9.5163618 
9.916692 
9.9 1587655 
99171338 
9-917 «9173918 
9:9 176483 
9.91790355 
99181627 
9.918418 
9.9186769 


9.919191 I 


9194481 
99197051 
9.9 1 99199621 I 
9-9202191 
9-9204760 
$+9207329 
99209863 


19-9212466110-079 


9.9215034 


9.884888g|! 


9. 8844659 | 


$+92 17602 
9-9220170 
9$-9222737 
9-922 5304 
9. 9-9227871 
99230437 
99233004 
9. 9235570 


9. 08235 9. 9.3842540 823813; 135 
| Sir Sine. 


4 


10.08 18373 


done 10. 0838933 


10.08 36382 
10. os 33808 
10.08 31233 


10. o5 28662 
10. oh 26069 


10.082351) 
to. o8 20943 


10.06 15802 
10.08 13231 


Secant. 


10. 1128939 


10.1126581/t0.196335Y25 
10. 1128023010. 1961832028 
10. 1129066010. 195030102) 
10. 113011010, 193877226 


10. og 10660 
10. 808089 
10.805519 
10.080294 
10. o8 oo379 


10.079780 16.575780 [16 


10,07 93240 
10.07 92671 
10.07 90102, 


10.078 2534 


10 0784566 
10.078 2398 


10.077263 


10.0774696| 


10.0972 129 
10,0769g63 
l0,07669g96 
10.0764430 
10.061863 


Tang. 


10.0798 30 


101131164 


10. 1957243 25 


100.1132199 


10.1133244, 


10.113745 


10.1 1146891 


10.11 $5341 


10.1935940 
10.1534425] 
10.1147945109329M 
10. 11490 10. 1931398 
10. 113003510. 1929886 
10.113111110.19 290374 
10 io 1152168 10. 1926864 
10. 1143225 10.192334 
10. 1134283 10,1923846 


10.11 20 


10.1933716ʃ24 
10. 19541893 
10. 1134290 10. 19326642 
10.1 135337, 10.19g1 I39 
10. 1236384 1. 1949615 20 


10. 1139533010. 194304917 
o. 1 140580 10. 19433528016 
10. 10.114 w 30 10. 10. 1942008 15 


110.1922330 
10. 19 208 31 
10.19 19323 


21 
20 
2 10.19g8092 15 
10. 11384 1101946378 


þ 


10.114268 1 1. 19404904 
10. 1 143733 10.193997 


10. 1 144785 10.1937450 
10.1145838 


415 iS; 


— 


50 2 


15 o 5 + hn ow, ww EE 


9 Mg * 


3 1 


8 n 
Ys. 1 


A Table of Artificial Sines, 


= 


40 Degrees. . 


29. 908 36849.8840418 
39.808 5188 9.6839357 
Mn 4. 80866909. 8838 294 
1 39.888192 9.88372232 
—_= wy 619.8085692|19.8836168 
_ 719.809 1192.88 35104 
=. 8619.80926g1'9 833403; 
—_ 9 9.809418 9.832974 
—_— 109-809 5686 9.8831908. 

8 9.809712 · 9830841 
„ 9. 9098678 98829774 
3 13 9-810017219-882 8706 
=. 4iq{9-81016661[9.8827638, 
= |15|p8103159/9.8826568 
= 116 0, 
_ 179.8 10614 1.8 824428 


=p 199.8 10763 19.882335) 
_ 9 9.81091219.88 2228; 
3 1209.811609 9.8821213 
4184219. 1120960. 88 20140 
1 2209.811338 30.88 1906) 
* 18323 9.811506 99.88 17992 
a 42419-81165 g4]9-881 6918 
12519-8118038[9.88 15842 


_—_- 12619-8119521]19.8814766 
D + 279.8 12100309. 86 13689 
12819.3122484|9.8812612 
_Jag[$-8123965/9.88 11534 
_ -{goſ9-8125444/9-8810455 


u dine Tang Secant. 
| © 9.803067 5 9-834254c 9.5238 135 10.056186 5 [10.1 157460 
19.8082 1809. 8841479. 2407 0110. 0739299 10.118521 


9-927146510.0728534) 10.1171294 
9.92740 2510. 0723972 10.1172362 
99276590 10.072340 (10. 1173432 
9.9279152(10.0720848| [10.1174501 
992617130, 718267 10.1175572 
9.9284274|110.0715726;, 10. 1176643 
9.52868335 10.0 7131650 [0. 1177713 


— 


9. 9243266010. 07 3673410. 1159382 
9.924583 110.0754169 [f0. 1160643 
9924839610. 075160410. 116 1706 
9.92 3096010. 749 oe 10. 1162768010. 1911808 
9.92 53524/10. 074647 e 10. 1163832 
9.92 5608 810.0743912 10. 116489610. 1908808 
9.92588652010. 0741348010. 1163961 
9.926 1215ʃ10.07 387851. 116702610. 1905811 
9.926 3778010. 0 362220 [l. 116 E092 


9.926634 1010.733659 [l0. 1169159/10. 1902818 
9.9 26890410. 07310960. 11702260[10.1901322 


10.189928 
101898334 
10. 1896841 


10. 1895330 
10. 18938 59 
10. 18 92369 
10. 1890879 
1889391 


9 101178787 
9.92919 5e f. 704410. 1179860 
9.929436 10.070 348410. 1180973 
9.929706 fo. 702924 lo. 1182005 
9.92996 36 10. 070036410. 1183082 
9.930219 10. os 97803 10. 1184138 
99304753 T0. o69 5245101183234 
9.9 307314010. 069268610. 1186311 
9.930987 2|10.06g0128||10.1187398 


| 2 


9.92314985|ro.o68g011] [10.1189545 


2] Sie: 


———— 


5 Tang. Ws 


10. 1887904 
10.188 6417 


10. 19148125) 
10. 1913310056 


10. 1910308054 
10. 190730952 


10. 19043140 


$5 


53] 
SI} 


— 


— 
49 
47 
46 
45 
43 
43 
42 


41] 


_ 


10.1884021 
10. 1883446 
10. 1891962 


101878997 


10.185716032 
99312431 10. 0687569 10. 1188466 10.187603 f 


10. 1874556 


4931/37 
35 
E 


10. 1884794 


33 
31 


30 


M 


Secant. 


" al : 0 

A* ccc + EF, 
G | 
W yy 


* 


* 


49 Degrees. 


Tangent, and Secauts,. 


4 1 
1— — 


u Sine, | 
157.7128444 9.810453 


31 9.8 i269 23]9-8809375, 
132 9-8 128401%. 8 09 296 
| 33 9.81298 789.8807215 
| 


81 31354806134 
1 9.87328 2 6.88580 52) 
4359.8 134303 9.88 03970 
137981357 77j9-$802887 
138/9.8137250 9.8801803 
39|9-8138721]9.88co715 


3s 
5 


4109.8 141662 9-87598548 
142 9-8143131,9-5757462 
43|9-31445600,9-8796375 
44|9-8146067]9+-3795287 
4519-3147 834.8794199 


[40(9-814019219-2799234 | 


40 Degrees, 


9.53149 851.871 
95317547 10. 63245 
9.93 20105 10.057989 
9.93226652 10.065733 
99325220 
9832777822225 
99330334 10.065 9666 
9.93328 90 1e. oss 7110 
10.0564554 
10.0661 997 


9:9345670|10-0654330 


— 


9.935070 10.064 92 20 
98333335 10.064565 


4 

12 — — 

146 9.814899 9,9-8 793110 
1479-81 50464,9-8792021 
148[9-8151928[9.8790930 
149|9-8153391]9.8789840 
Pee eee 
1519.815631 5.878 78 56 
29.9 13777 609.8786563 
63.813923 3%˙878 5470 
54816069498 784376 
| $519 162152|9.8783281 
156/9.8163609|9.8782186 
4579.8 16 50669. 879 1090 
3809.8 1665219.8779994 
159 9.816797 $19.8778896 
[50|9-816542519.8777799 


9.935 5889110.0644111 
99358444 10.064135 56 
99360998 to. os 39002 
9.9353652010. os 3644 
9.9356 1056/10. o6 33995 


99371212010. 0628788 
9.937376 flo. os 26233 
9.93763 18010. 0623682 
9.9378 871010. 0621129 


9.938 1423010. os 18 377 
9.938397 lo. os 16025 
9.9386 52710. 613473 
9 9389079 lo. os o 
9.939163 110. osos 369 


| Sine. 


; 


99348225010 06531775 


— 


9.93686 59 10.063134 


| 


— Bw, 


| 


Secant. | 


2 


10,.0574780] 0. 1153866 10, 186864602 


LEE 1 5454 lo 135717 
10. 1196030 10. 18556972 
10. 119711310. 186422302 
10. 1198 19710. 18625 500 
10.119928 1010.1861279ʃ2 


— — — __ com 


10. 1202838 10.18 568691 
10 120362510. 18554001 


10. 1204713 10. 1853933 1 
10. 120580110. 18 32466 


10. 120797910. 1849 53601 


10. 1212344 10.184368; 
10. 121343710. 1842224 
10. 14214530 10. 1840763 


EY 


[ 


to 1216719/10.4837848, 


10. 1221104/10. 18 32025 
to. 122220 


10,1189545/10-1974556/30 
19.1190624|10,187307 712g 
110-1191704 10,1871559|28 
18 1104 


25 


10. 1200366 10. 185980920 


10. 1201432 10.1858 338 mn 
7 


— 


10. 1068 90.10. 185 1001 144 


10. 1209070 10. 184807212 
10. 1210160 10. 184660911 
10.1211232 10.1843 14610 


10. 121562410. 1839306 6 
10.1217814 10. 1836391 4 
10. 12189 100t0. 1834934 3 
10. Ia z: ooo 10. 1833479 2 


10. 18303721 © 
Secant. N 


s 


44 
3 


2 
4 


| 


6 
5, 


— 


8 


I 
N 


49 Degrees. 


— 


| 
* 


3 1 * , 
» * * _ 
1 as 4 
* * 
_ » 


7 Table of Artificial Sines, 


41 —— 


109. . 8170882 9. 9.776705 


29. 9172334. 8775601! 


39.817378 309.8774501 
9.91752339.8773401 
38176683 9.8772 300 


9.8178133 9.777198 
319-817958119.8770: 96; 
819.818 102tlg 8768993: [9 
5|9-8182474 9.8767885) 
no[9-8183919/9.8766785 


+ 


2 


* 


16]9-8192573/9-8760145 
179.8194012 9.87 59036 9-9434976]10.056 5024 
1s 9.81934 309.87 37927 99437524 0.05.2470 
199.8 1968889.875681 
[2019- 9-8198325 9.8755706]| 5 


| 2419-820406 
2519.$205496/9.8750142|[9.945: 
-  [a6i9.8206927 9.8745027 


1229.820119609.8 753482 
; 


2509˙82112179.8745579 
zo 9-8212646|9.8744561 


[101 9-B185364'9. 9765680 


1209.818680 9.8 764574 
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